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RAMATICALLY IMPROVE 


YOUR HIGH-FIDELITY SYSTEM 


Only from the widest-range reproduction can you 
fully feel the emotional impact of sound reality. 
Simply by adding the E-v Super-Sonax Tweeter 
to your present speaker system, you extend high 
frequency response smoothly and efficiently 
beyond the last audible octaves... including the 
subtle overtones and delicate harmonics of the 
fundamentals of all the instruments in the large 
concert orchestra. What’s more... the Super- 
Sonax is also your first step to the vibrant sound 
of true stereo in your living room. 


ONLY E-V gives you Sonophase* and Diffraction 
ONLY E-V gives you all-important 


lPWsto Wl 


FOR ALL-POSITION STEREO LISTENING 


For enjoyment of true stereo without hole-in-the-middle, ping-por 
one-position listening, E-v Super-Sonax vHF Tweeters giv: 
important FUSION, by completely dispersing higher-frequen 
throughout the room. This makes the significant stereo sounds from 
one speaker fuse with the sounds from the other speaker in \ 

and controlled proportions... gives proper depth and placem«s 
to the musical instruments simultaneously, without spatial d 
tions. You can feel free to sit anywhere in the room or move abo 

true stereo listening from any angle, without directing the sps 


Flat-extended very-high-frequency response is made possibl 
with the exclusive E-v Sonophase* throat design. This assur 
smooth, brilliant highs so necessary for blend and balance 


Wide-angle (180°) dispersion achieved through exclusive E-v Dif 
fraction spreads the sound throughout the entire listening are 
smoothly and evenly 


Working together, these and other E-v features combine to 
accurately-proportioned direct and indirect widely dispersed 
sound as in the original recorded spatial relationships 
FUSION. This is true high-fidelity stereo as only Electro-V 
bring it to you. 


Get full advantage of Super-Sonax in the wide choice 
E-V multi-way speaker systems—or add it on 
system for improved reproduction, on money-back guarantee 


Model T3SO Ultra-Sonax VHF Tweeter. For deluxe 
Has reserve power and extra sensitivity. Response to 21 k 
Recommended crossover 3500 cps 

Model T3SS Super-Sonax VHF Tweeter. For 

tems. Response to 19 kc. 1/2 |b. mag. 16 ohms. Recom. crossover 35¢ 
Model T35B Sonax VHF Tweeter. For lower-efficien 

to 18 kc. 1/4 Ib. magnet. 16 ohms. Recommended crossover 3 





The above tweeters are also available as Building Block kits 
with crossover, level control, and wiring harness, for only $15 


See Your E-V High-Fidelity Dealer or Write for Catalog No. 134 to Dept. 119-E 


No Finer * R 
Choice than *, OTLE 


ELECTRO-VOICE, INC. * BUCHANAN, MICH. 





“The new Citation Kits represent 
for me the successful culmination 
of years of research and experimen- 
tation to achieve the ultimate in high 
fidelity design.” 
Stewart Hegeman, Director of Engineering, 
Citation Kit Division, Harman-Kardon, Inc. 


a conservative audio engineer. But 
the proof is overwhelming. All that’s 
necessary is a look at the technical speci- 
fications of the new Citation I Stereo- 
phonic Preamplifier Control Center and 
Citation II 120 Watt Stereophonic Power 
Amplifier. We'll gladly send them to you. 
Hegeman is recognized as one of the 
world’s great audio engineers. His original 
designs for the famous Brociner amplifier 
and preamplifier, and the Hegeman-Low- 
ther speakers, are still regarded as classics 
by audio engineers and audiophiles. In 
his capacity as head of the kit engineer- 
ing group at Harman-Kardon, he has again 
created new classics. 


Ji ARE STRONG WORDS from 


Easily Assembled— 
Professional Performance 


THERE ARE MANY exciting new concepts 
built into the Citation Kits. The engineer- 
ing is so wonderfully precise that the in- 
strument constructed by the kit builder 
will duplicate the precision of the finest 
factory-assembled products. Here are 
some of the remarkable new assembly 
features that distinguish the Citation Kits: 

Military Type Construction: For ease of 
assembly and durability, rigid phenolic 
boards are used. Special Cable Harness: 
Unique harness template enables builder 
to make a professional cable harness to 
facilitate wiring and insure accuracy. Spe- 
cial Aids: Resistors and condensers are 
filed individually on special component 
cards so that they can be quickly identi- 
fied. Wire strippers are supplied free with 
each kit to produce clean wire junctions. 

The Citation | 
Stereophonic Preamplifier 
Control Center 


HERE ts THE First brilliant expression of 
the advanced design concepts which 


sparked the new Citation Kit Line: the 
incomparable Citation I, Stereophonic 
Preamplifier Control Center. 

The Citation I consists essentially of a 
group of circuit blocks termed active and 
passive networks. Active networks incor- 
porate the vacuum tubes and furnish am- 
plification; passive networks consist of 
resistors and condensers and provide pre- 
cise equalization. The active networks are 
treated as one- or two-stage amplification 
units, flat over an extremely wide fre- 
quency range, and each one of these net- 
works is surrounded by a feedback loop. 
This results in levels of distortion so low as 
to prove unmeasurable. The passive net- 
works are constructed of precision com- 
ponents and are designed for minimum 
phase shift. 


controls are used on the new Citation 

I. They overcome the limitations of 
continuously variable potentiometers; 
each position on a step control can be 
engineered to perform a specific function 
which is absolutely repeatable when nec- 
essary. The flat position of the controls 
by-passes all tone control circuitry, there- 
by eliminating transient distortion and 
phase shift. 

Other features include: The new Cita- 
tion Blend Control which introduces a 
continuously variable amount of cross- 
feed between the two channels to elimi- 
nate the “hole-in-the-middle” effect of 
many stereo records; DC heated preampli- 
fier filaments; six silicon diode rectifiers to 
provide unexcelled B+ and filament regu- 
lation; separate turnover and rolloff con- 
trols to provide precise equalization. 

The Citation I is available with an op- 
tional walnut hardwood enclosure which 
sets off its magnificent sculptured satin- 
gold escutcheon. The Citation I... 
$139.95; Factory Wired... $239.95; Wal- 
nut Enclosure, WW-1...$29.95. 


The Citation Il 
120 Watt Stereophonic 
Power Amplifier 


ERE IS ALL the power required 
H from a stereophonic amplifier. Two 

60 Watt Channels—with a combined 
peak power output of 260 Watts! 

The Citation II reflects a dramatic new 
approach to amplifier design. Audio en- 
gineers have discovered that the charac- 
teristics of an amplifier in the non-audible 
range strongly influence sound quality in 
the audible range. This can be determined 
in critical listening tests where the pro- 


P ROFESSIONAL STEP-TYPE tone 


gram material for each amplifier is labora- 
tory controlled 

Because of this vital consideration the 
Citation II is engineered to produce fre- 
quencies as low as 5 cycles virtually with- 
out phase shift. At the high end—the am- 
plifier has a frequency response beyond 
100,000 cycles without any evidence of 
ringing or instability. 


ers have also found that 
legree of feedback—and 
wer distortion—the more 
apparent the improvement in sound qual- 
ity and the greater the reduction in listener 
fatigue. In order to increase the degree of 
feedback in the Citation II, a “multiple 
loop” technique is used in contrast to con- 
ventional “single loop” techniques. This 
results in a 20/1 to 30/1 reduction in dis- 
tortion compared with the 10/1 to 20/1 
reduction in conventional amplifiers. 

Other important Citation II features in- 
clude: video output pentodes in all low 
level stages for exceptional wide frequency 
response and low distortion; power supply 
consisting of four silicon diode rectifiers, 
choke and heavy duty electrolytics with 
potted power transformer for superb regu- 
lation and long life; bias meter to adjust 
individually the plate current of each 
KTS88 for balance and lowest distortion. 

The Citation II is a handsomely styled 
brown and gold instrument with an op- 
tional Charcoal Brown protective cover. 
The Citation II...$159.95; Factory Wired 
... $219.95; Charcoal Brown Enclosure, 
AC-2...$7.95 

All prices slightly higher in the West. 
For a cx ] rt on the new kits write to 
Harman-k Inc., Citation Kit Division, 
Dept. RE11, W ury, N. Y 
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ON THE COVER 


(Story on page 122) 
The Sylvania model 100 
closed-circuit TY camero— 
from vidicon to assembled 
chassis to completed camera 
mounted on a tripod and 
ready to use. Connect the 
camera to the ac line and 
hook it up to the antenna 
terminals of a TV receiver 
and you have a complete 
closed-circuit TV system. 


Color original by Sylvania 
Electric Products 
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BETTER... MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


-Training that is proved and tested 


BETTER.. 


in Resident School shops and 
laboratories, by a School that is 


the OLDEST 
MORE COMPLETE... 
LOWER COST... 


You learn 


Other schools make several courses 


and LARGEST of 
its kind in the world. 

ALL PHASES 
T elevision-Radio-Electronics. 


of “x 7 


out of the material in our ONE 
MASTER COURSE... and you 


pay more for less training than 


you get in our CONMUSE 


LOW TUITION! 


at ONE 


+ 
TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry! 


Trained technicians 


are in growing demand at excellent pay— in 


ALL PHASES, including Servicing, Manufacturing, Broadcasting and 


Communications, 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more — while 
studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern. Shops, Labs and 
Radio-TV “Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service... Help 
in finding home near school - and part time 
job while you learn. Check box in coupon for 
full information 


1959 


Automation, Radar, Government Missile 


‘LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 


SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics'’ and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate ! 


GET THE BENEFITS OF OUR OVER 


50 YEARS —— 


Approved for 
GI Training 


4000 S$. FIGUEROA ST 
Rush free TV-Radio 
lesson 


ik “ehh S fxg Fi hill 


i 
NATIONAL SCHOOLS !. 


Los Angeles 37, Calif. "¢‘"S 


CPT Vi 


Check if 


Projects. 


ADDRESS 


- NE STATS ene 
interested ONLY in Resident School training at Los Angeles 
Give date of Discharge — — 


You get all information 
by mail... You make 
your Own decision... at 
home!-NO SALESMAN 

WILL CALL 


F MAKE MORE MONEY 
in TELEVISION 
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YOU GET... 


19 Big Kits—YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 

Unlimited Consultation 
Diploma—Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 

. Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 

. FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

. Broadcasting and 
Communications 


WORLD-WIDE TRAINING SINCE 1905 


MAIL NOW TO 
NATIONAL SCHOOLS, Dept RG-119 
LOS ANGELES 37, CALIF. 
Opp yrtunity” Book and sample 


No salesman will call 


AGE 


NATIONAL feciict SCHOOLS 0 
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FM's MAJOR ARMSTRONG got further 
posthumous vindication in his long- 
running legal battle against radio and 
TV set manufacturers. Judge E. L. Pal- 
mieri found Emerson Radio & Phono- 
graph Co. guilty of having infringed 
patents filed in 1933 and reissued in 
1940 concerning “important discoveries 
in the radio art.” 

The inventor of wide-band frequency 
modulation received almost $5,000,000 
in FM royalties during his lifetime. His 
first patent infringement suit, against 
RCA and NBC, was settled for nearly 
$1,000,000. His widow and estate have 
six more similar suits pending. 


AIR TRAFFIC SAFETY will be improved 
greatly with the general adoption of 
a new “secondary radar” system com- 
missioned recently at New York’s Inter- 
national Airport. The new radar beacon 
system differs from ordinary radar in 
that, instead of depending on reflections 
from aircraft, it sends out a triggering 
signal that trips a transponder in the 
aircraft, which sends back a pulse to 
the interrogating radar. These are of 
course vastly stronger than reflections, 
greatly increasing the range of the 
system. This is especially important in 
the case of fast-moving jets. 

The new requires two addi- 
tional pieces of apparatus. One is an 
interrogator on the ground to send 6- 
usec pulses at 1030 me via a small an- 
tenna atop the regular radar antenna. 
The other is a transponder in the plane, 
a device somewhat similar to the IFF 
equipment of World War II. It returns 
bo - usec pulses so coded as to help the 
ground operator identify the plane. A 
special synchronizing system also helps 
by reducing “clutter” from unwanted 
signals (see photo). 

The system is now in use at three 
New York area points and is 
expected to go into 13 other major air- 
traffic centers within a few months. At 


system 


control 


riets 


least one airline has already equipped 
its planes with transponders, and others 
are installing them rapidly. It’s antici- 
pated that savings in time and fuel, as 
well as human life, will be substantial. 
The system was coordinated and in- 
stalled by Airborne Instruments Labs, 
Mineola, N.Y. 


MOBSTERS to use Citizens’ band radios? 
It could happen. Recently indicted by 
the Justice Department for making 
false statements to the FCC in an ap- 
plication for Citizens’ radio license was 
one Vincent Marcello whose brother is 
an alien ordered deported for a nar- 
cotics conviction in 1953. Vincent con- 
cealed the fact that his brother, a part- 
ner in a juke-box operation, is an alien. 
Conviction could bring up to 5 years 
and $19,000 fines on each of five counts 
in the Federal indictment. 


CITIZENS TALKING TOO MUCH, says the 
FCC. Citizens band users, 55,000 strong 
now, include some who, instead of con- 
fining their air time to getting a sim- 
ple message across, appear to be abus- 
ing their privilege to rag-chew or try 
dx. The problem is complicated by the 
fact that even with 5 watts many Citi- 
zens banders have been getting freak 
sky-wave propagation on 27 me, being 
heard up to 2,000 miles in some cases. 

The FCC warned that a crackdown 
with widespread license revocations 
may be in order if this abuse continues. 


MARS TECHNICAL NET will resume op- 
erations Nov. 4 (thereafter every 
Wednesday night at 9 PM EST) with 
a talk on “SSB Exciter Circuits foi 
New Beam Deflection Tube,” by Harold 
Vance, K2FF, RCA Tubes Div. The 
net meets on 4030 ke, upper sideband, 
and can be heard about 1,000 miles 
around New York City. S. E. Piller, 
W2KPQ A2KPQ, director of the net, 


released these additional topics for 


Left—ordinary radar display; on right—same scene with synchronizing system. 


Nov. “Mode 
Communications Receive Circuit 
Byron Goodman, W1DX, ARRL; N 
18—‘“‘Tubes vs Transistors in Rf ¢ 
cuits,” Ken Redmond, Amperex; N 
25—“Transistorized Gadgets and Gi 
micks,” Bob Gunderson, W2J10, B 
Technical Press. 

MARS First Army net operatio 
under the jurisdiction of Capt. Joseph 
Fischler and Col. Wm. Jennings, : 
Signal Officer, First Army. 


later meetings: 


NEW ATLANTIC CABLE, connecting 
telephone networks of the US 
those of France, Germany, the Neth« 
lands, Switzerland and Italy 
augurated Sept. 22. It runs direct fr: 
Clarenville, Newfoundland, to Per 
march, France. Twin 1%-inch cab 
make up the deep-sea transmissio? 
which has electronic repeaters e' 
14 miles. The 2,400-mile cable 
to the first transoceanic  teleph 
cable, laid from Newfoundland to Scot 
land in 1956. 


was 


is sit 


SPECIAL SPACE FREQUENCIES were 
scheduled for discussion at the fall 
meeting of the International Telecon 
munications Union in Geneva. The f 
quencies to be proposed by the [ 
for space tracking, guidance and 
metering were in the vicinity of , 
1,700, 2,275, 8,300, 15,150 and 31,500 
me. 

The need for agreement on freque? 
cies for future satellites and othe. 
space travelers and communicat 
was highlighted recently when the US 
used the informally agreed upon 108 
me for its satellites, some of which o« 
casionally interfered with each othe 
The Russians ignored the 
working on 20 and 40 mc, 
some interference with 
services. 


ss 


agreement 
which caus 


other regulal 


DANGER FROM RADAR and similar high 
power generators of microwaves 
being lessened aboard the 
sile cruiser Galveston and othe 
similarly equipped, by placing a 
neon lamp on each man’s uniforn 
lamps light up at power levels e 
to 5-6 milliwatts per square centimet« 
of body area—about half the minin 
safe level for humans. Discovery of 
technique is credited to Lieut. Walt 
Johnson of the Navy Medical Cory 
who stumbled onto it the uncomfortablk 
way, while carrying a number of neo! 
bulbs in his back pocket. 


guided 


GAS MAKES ELECTRICITY in a new fuel 
cell invented in England by Fran¢ 
Bacon. A cylindrical assembly unde 
3 feet by 1 foot in size, the cell take 
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In Spare Time at Home=Prepare for a Better Job—or 
Your Own Business in One of the Many Branches of 


_ ECTRONICGS 


oe this rs oe | m wes| °F WY i”) RADIO = TELEVISION = RADAR 
acuum ube a e , - o 
VOLTMETER —— VSI oo | la If you are seeking a better job or a business of your own, 


the appealing field of Television-Radio-Electronics offers 
REAL PROMISE! 


— , — ton ' In this fast-growing field, trained Electronic technicians find 
You build and keep this 5- [i we | many good-paying, interesting jobs in manufacturing, in- 

3 | wass Sa Oe || stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS—offering the kind of a future 
that an untrained man often dreams about. 


inch COLOR OSCILLOSCOPE © 
—almost a “must” for TV 
servicing. 


No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 
Build and keep this BIG : EARN WHILE YOU LEARN 


DeVry Engineered TV set— 
easily converted to U.H.F. mu AfiePiyou get part of DeVry Tech’s 


(DeVry offers another home ‘ 
wohnung, but without training with equipment at home, 


the TV set.) you may thén in your spare time, 


DeVry Tech’s begin te earn real money servicing 
program also Radic and Television sets 


includes training 
in Color Television 


b Colt C1 8) / 9) = 
to Profitable Job Opportunities 


TV-Radio Broadeast Technician 
Color Television Specialist 
Radar Operator °* Laboratory Technician 
Airline Radio Man © Computer Specialist 
Quality Control Manager 
Your Own Sales & Servige Shop 
»++ PLUS MANY OTHERS 


mae same EMPLOYMENT SERVICE Berio 


circuits ... wireless microphone ...and many other major 
that hes helped thousands of our graduchaay projects—all designed to provide outstanding practical 


toward fine careers in Electronics. iN experience ot NaMEE: 


Send for FREE BOOKLET TODAY! p> | 
AC T N W publication FREE! 
s Mail coupon today. 
DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, Ill., Dept. RE-11-P 


Please give me your FREE booklet, ‘Electronics and YOU,” and 
tell me how | may prepare to t ne or more branches of 
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RADIO+TV>+ HI-Fl + HAM + BROADCASTING: INDUSTRIAL: LAB 


RCA KITS 


FOR VALUE, QUALITY AND PERFORMANCE! 


VOLT-OHM-MILLIAMETER 


. 
only $29-95 (includes botteries, probe and cable 
with slip-on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory- 
wired and calibrated—only $43.95") 


Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1-volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing—new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bies in a breeze! 


FEATURING: ohms-divider network fuse-protected - easier-to- 
read scales + extra-large 51% inch meter «+ polarity reversal 
switch + excellent frequency response + full-wave bridge 
rectifier + low circuit loading + standard dbm ranges. 


SPECIFICATIONS: Input Resistance—20,000 ohms per volt on DC; 5,000 ohms per voit on AC - 
Accuracy—+ 3% DC, + 5% AC (full scale) - Regular Scales—2.5, 10, 50, 250, 1000, 5000 voits, AC 
and DC; 50 ua 1, 10, 100, 500 ma, 10 amps (DC) + Extra Scales—250 mv. and 1 voit (dc) + Frequency 
Response—AC-flat from 10 cycles to 50 Ke (usable response at 500 Kc) + Ohms—3 ranges: Rxl— 
(0-2,000 stones Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) + Dimensions—W. 51%”, 
H. 6%”, D. 34%” 


3-INCH OSCILLOSCOPE 


95° 

only $79 (complete with Low-Cap, Direct Input 
Probe and Cable) (also available factory-wired and cali- 
brated—only $129.95") 


The first ‘scope kit with ‘‘get-up-and-go!"’ Use it for practically 
everything—video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre-amps, radios and 
amplifiers, troubleshooting ham radio, hi-fi equipment, etc.—and 
you can take it with you, on the job, anywhere! 


FEATURING: voitage-calibrated frequency-compensated, 3 to 1 
step attenuator + scaled graph screen and calibrating voltage 
source for direct reading of peak-to-peak voltages + ‘‘plus- 
minus"’ internal sync...holds sync up to 4.5 Mc «+ shielded in- 
put cable with low capacitance probe included - weighs only 14 
pounds « includes built in bracket to hold power cord and cables. 


SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth, 
within —3 db, 20 cps to 150 Ke + Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/ 
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc «+ Vertical Input impedance—At Low-Cap cable 
input...10 megohms, 10 wuf (approx.); At Direct-cable input...1 megohm, 90 wuf (approx.) - Sweep 
— Sawtooth Range, 15 cps to 75 Kc; Sync, external, + internal; Line Sweep, 160° adjustable 
phase. 





RCA WV-77E (K) 


VOLTOHMYST° 


95° 
only $29 {also available factory-wired and calibrated 
only $49.95") 


Think of it—an RCA VoitOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
bie kit you've ever seen! 


FEATURING: ohms-divider network protected by fuse + ultra-slim 
probes and flexible leads + sleeve attachment on handle stores 
probes, leads, power cord + separate 11 volts rms and 4 volts peak- 
to-peak scales for accuracy on-low ac measurements + front-panel 
lettering acid-etched. 


SPECIFICATIONS: Measures: DC Volts—0.02 volt to 1500 volts in 7 

overlapping ranges; AC Volts (RMS)—0.1 voit to 1500 volts in 7 over- 
lapping ranges; AC Volts (peak-to-peak)—0.2 voit to 4000 volts in 7 overlapping ranges; Resistance— 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator 
alignment + Accuracy—+ 3% of full scale on dc ranges; + 5% of full scale on ac ranges + Fre- 
quency Response—flat within + 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and 
the 4, 14, and 40-volt peak-to-peak ranges + DC Input Resistance—standard 11 megohms (1 megohm 


resistor in probe). *User Price (Optional) 





See them a// at your local RCA Test Equipment Distributor 
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ELECTRON TUBE DIVISION HARRISON, WN. J. 


NEWS BRIEFS (Continued) 


in pure oxygen and hydrogen just 
the G-E cell reported in RApDI0-ELE 
TRONICS August issue, (page 6). It de- 
livers 7 watts of power. 

The cell has porous nickel electrode 
with a solution of caustic potash for a 
electrolyte, and requires a pressur¢ 
400 pounds square inch and temps 
ture about 400°F. 

This cell seems to point the way to 
larger units which might use any 
combustible gas and air, provide much 
higher power and be used in trains 
automobiles and buses. 


Calendar of Events 


Buffalo (N.Y.) Hi-Fi Show, Oct 
Nov. 1, Statler Hotel. 

Mid-America Electronics Conference, 
Nov. 3-5, Municipal Auditorium and 
Hotel Muehlebach, Kansas City, Mo 
National Automatic Control Confer- 
ence, Nov. 4—6, Sheraton-Dallas Hotel 
Dallas, Texas. 

High-Fidelity Music Show, Nov. 
New Washington Hotel, Seattle, W: 
Radio Fall Meeting, Nov. 9-11, Syracus« 
Hotel, Syracuse, N.Y. 

Instrumentation Conference, Nov. 9-11 
Atlanta, Ga. 

Annual Electrical Techniques in Medi- 
cine and Biology Conference, Novy. 10 
12, Penn-Sheraton Hotel, Philadelphia 
Pa. 

High-Fidelity Music Show, Novy. 13-15 
New Heathman Hotel, Portland, Ore 
Conference on Magnetism and Mag- 
netic Materials, Nav. 16-19, Sherator 
Cadillac Hotel, Detroit, Mich 

New England Research and Engineer- 
ing Meeting, Nov. 17-19, Boston Cor 
monwealth Armory, Boston, Mass. 
PACE Meeting, Nov. 18, Gov. Clintor 
Hotel, New York, N.Y. 

Nuclear Science National Meeting, Nov 
19-20, Commonwealth Armory, Boston 
Mass. 

High-Fidelity Music Show, Noy. 20-22 
Benjamin Franklin Hotel, Philadelph 
Pa. 

Midwest Symposium on Circuit Theory, 
Dec. 1-2, Brooks Memorial Union, Mar 
quette University, Milwaukee, Wis 
Eastern Joint Computer Conference, 
Dec. 1-3, Statler Hotel, Boston, Mass 
National Conference of the IRE Pro- 
fessional Group on Vehicular Commu- 
nications, Dec. 3—4, Colonial Inn & De 
ert Ranch, St. Petersburg, Fla 
Northwest Hi-Fi, Music and Stereo 
Show, Dec. 4-6, Hotel Leamington, Min 
neapolis, Minn, 


6-8 
ash 


2 NEW TV STATIONS are 
KXLJ-TV, Helena, Mont. 
WDAM-TY, Laurel, Miss. 

KXLJ-TV has resumed telecasti 
after a 6-month break. 

WBPZ-TV, Lockhaven, Pa., channel 
32, will be off the air for 3 months 

KNAC-TV, Ft. Smith, Ark., channel 
5, has changed its call letters to KFSA 
TV. 

These changes bring our total of US 
operating stations up:to 559. This figure 
includes 470 vhf and 89 uhf. The nor 
commercial group still numbers 42. 


CONTINENTAL CLASSROOM, the NB‘ 
early-morning science program of last 
year, is being transmitted in color from 
6:30 to 7 am each weekday starting 
Sept. 28. That half-hour will be a col 
lege level course in modern chemist 
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ALLIED’S* 
1960 


ELECTRONIC SUPPLY CATALOG 


ALLIED it’s rE ge mn 
RADIO ter 


N 
evermvruine | 


PALO) ie your complete money-saving 


se dan guide to everything in electronics 


GATAL ; 
960 WORLD’S LARGEST STOCKS 
—_— a ® Latest Stereo Hi-Fi Systems— 


pace 437 Everything in Hi-Fi Components 


’ 


inode 

Money-Saving, Build-Your-Own 
KNIGHT-KITS for Every Need 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 

* Test and Laboratory Instruments 

* TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 


: Ri, NEW LOW EASY PAY TERMS 
featuring ag hy Only *5 down (or less) on orders 


these ALLIED exclusives: Ss up to $200. Up to 24 months to pay. 
MONEY-SAVING KNIGHT-KITS *—the very best in build-your- W Fast handling—no red tape. a? 
own electronic equipment —designed to save you up to 50%. %& 
fy ‘‘Convenience Engineered” for easiest assembly; the only kits 
covered by Money-Back Guarantee. Complete selection of > o , ae aaa ALLIED: 
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama- , eo! every buying advantage of : 


: : lowest money-saving prices, fastest shipment, 
teur kits. KNIGHT-KITS are an exclusive ALLIED product. Y 9 P 


expert personal help, guaranteed satisfaction... 
KNIGHT © STEREO HI-Fi—truly ‘honored for value’—the best : cs 
you can buy, yet far lower in cost. Select super-value : send for the leadi ng 
KNIGHT components or complete systems and save i electron ic suppl) o} ide 
most. Also see the world’s largest selection of eo on 
famous name hi-fi components and money- 
saving ALLIED-recommended com- & 
in plete systems. i 


“ Pot 
Peet) seem 
pp 


COCCHCCCESESESESESSHEEEEE% 
ALLIED RADIO CORP., Dept. 2-L9 
100 N. Western Ave., Chicago 80 


-}] Send FREE 1960 ALLIED ‘¢ 


Be 


Name 


ALLIED RADIO 
—— a —— | our 39th year 


World’s Largest Electronic Supply House 


Address 


City_ , ; State 


NOVEMBER, 1959 





Q . D q. NEWS BRIEFS (Continued) 
¢ l WL. YUNLL wee y half-hour 


preceded by a 


in CR Tubes Philco offers you ; Atomic Age physics, which was pr 


sented last year. RCA—joining nin 


rerul 


D ba other industrial firms and the Ford 
ouble Protection a a Foundation—is contributing $100,000 
4 to present the chemistry course. 
with Bond and Warranty ' ARRL MERIT AWARD for 1959 went to 
James Lamb of S. Norwalk, Conn., f 
ALL NEW... Electron Gun ; “contributions to radio communicat 
ALL NEW... Exclusive Phosphor Coating techniques, especially for noise 
ALL NEW... Long Life Filaments tion and selectivity...” 
ALL NEW... Super Efficient Cathode ee eee cee Bee heen 2 
ALL NEW... Focusing Anodes feature of receivers for 25 years. He 
ALL NEW... Aquadag Shell Coating has also made substantial contribut 


through two books on methods of 
ducing amateur interference to TV 
Quality Tested— a 

Life Tested POWER VIA RADIO has electrified carg 
handling cranes 4% mile from KSAY 
San Francisco’s transmitting towe 
Cargo-handlers have been painfu 
burned by cranes when the 10 kw 
tion was in operation. FCC engine: 


Insist on Genuine 
have been unable to solve the mysté 


4 | which appears to be related to 1010 |} 
and dimensions of the metal cranes. 
® Similar phenomena, but picking 


only microwatt power, have been 


Star Bright 20/o0 | ported frequently in the past. 


KRYPTON 86 is expected to become the 
primary universal metric standard 


ALUMINIZED | soon. This colorless, odorless gas, found 


1 part in a 1,000,000 parts of air, en 
PICTURE TUBES an orange line under the spectroscop: 
That line will probably be adopted by 
the 1960 International Conference 
Weights and Measures since it is ever 
less variable than the platinum 
now used. But krypton may be replaces 
in years to come by atomic-beam rad 


tions or advanced atomic absorpti 
SENSATIONAL FREE OFFERS! light techniques. 


PHILCO ER: Eh JAPAN NOW LEADS in production of 
a transistor radios, having passed the 


United States, according to the Japa 
= nese Electronic Industries Associatio1 
Get All of the Details From Your which predicted 1959 output of 4,000, 
. 000 sets. Over 2,000,000 of thess \ 
Local Philco Distributor go to the US, the Association stat. 
as opposed to 1,233,000 units in 1958 
There are 75 makers of transistor sets 
ACCESSORY DIVISION | in Japan. Their export price for six 
| j WORLD-WIDE DISTRIBUTION transistor receivers averages $14 plus 
: shipping. The JEIA also pointed out 
that the transistor set is a bigger ex 
port for Japan dollarwise than cam: 
or sewing machines. 


ELECTRONIC OVENS for all may b 


LOOK What’ — closer than expected if Raytheon pr 
at's coming in dictions of 150,000 in use withir 
~ ° E ° ° years come to pass. The company ha 
adio Electronics future issues been supplying microwave oven comp 


: ’ nts re mé acturers hi 
Design Your Own Preamplifier nents to five manuf act 1 s of 


Directory of Color Receiver Controls ranges during the last 2-3 yea 
Infrared Missile Guidance Present prices of these ranges 
Souping Up the Old Receiver between $1,000 and $1,500, but 
Small-Boat Radiotelephone company expects them to drop to $900 
TV Camera Booster Amplifier by 1960. 

Installing Commercial Mobile Two-Way Radio a Within 5 years the prices can be 
Rapid Cabinet Repair expected to level off at $300-400. By 
The December issue of RADIO-ELECTRONICS goes on sale November then they’ll be almost as commo! 

26. Newsstand price now 50c—subscribe now and save up to $8.00 TV sets. Along with electronic 


| year... $4 2 years... $7 3 years.....$10 | conditioners and _ refrigerators 
154 West 14th St. New York 11, N. Y. (Continued on page 14) 
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6 months 
from today 


add technical training to your 
practical experience. Get your 
FCC license quickly! 


then use our effective cesses 


Job Finding Service 


Get your FCC Commercial License 


or your money back 


The Master Course in Electronics will provide you 
with the mental tools of the electronics technician 
and prepare you for a First Class FCC License (Com- 
mercial) with ‘a radar endorsement. When you suc- 
cessfully complete the Master Course, if you fail to 
pass the FCC examination, you will receive a full 
refund of all tuition payments. 


Employers Make Offers Like Thes 


to Our Graduates Every Month 


Broadcast Station in Illinois: “We are in need of an engineer 
with a first phone license, preferably a student of 
Cleveland Institute of Radio Electronics; 40 hour week plus 
8 hours overtime.” 


class 


West Coast Manufacturer: “We are currently in need of men 
with electronics training or experience in radar maintenance. 
We would appreciate your referral of interested persons to us.” 


Our Trainees Get Jobs Like These Every Month 
CHIEF ENGINEER 
“Since with Cleveland Institute I 
license, served as a transmitter engineer 
Station WAIN. I also have a Motorola 
to the Institute for making this possible.” 
Lewis M. Owen, Columbia, 


enrolling have received my Ist class 
and am now Chief Engineer of 
2-Way Service Station. Thanks 
Ky. 
TEST ENGINEER 

“I am pleased to inform you that I recently secured a_ position 
Engineer with Melpar, Inc. (Subsidiary of Westinghouse). 
salary increase was involved. My Cleveland Institute 
major role in qualifying me for this position.” 

30oyd Daugherty, Falls Church, Va. 


as Test 
A substantial 
training played a 


Names of Trainees in Your Area 
Provided on Request 


Carl E. Smith, E.E., President 
CLEVELAND INSTITUTE OF ELECTRONICS 
Dept. RE-35B, 4900 Euclid Bidg., Cleveland 3, Ohio 


NOVEMBER, 1959 


Get these valuable 
Booklets 


FREE | 
—_— 


Opportunities | 
AEE 
in Electronics 


— 


for You 











How To ne 
Suc 


n 


i 
ELECTRONICS 


Accredited by National Home Study Council 


Cleveland Institute of Electronics 


Dept. RE-35B, 4900 Euclid Bidg., Cleveland 3, Ohio 


Please send Free Booklets prepared to help me 


get ahead in Electronics. | have had 


training 


or experience in Electronics as indicated below: 


[_] Military Broadcasting 
"| Radio-TV Servicing 


Manufacturing 


Home Experimenting 
Telephone Company 


Amateur Radio Other 


In what kind of work are you In what branch of Electronics 


now engaged? are ) interested? 


Name Age 


Address 
i 
RE-358 & 
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City Zone State 
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YOUR WAY TO NEW MARKETS... 


WITH ..-the quality line!... 
the performance line!... 
the full line!... 
the turnover line!... 
of TV and FM Antennas and Accessories that make you thrive— 


not just survive. 


JFD PAVES THE WAY TO SERVICE-DEALER PROFITS WITH... 
ANTENNA LINES THAT MAKE THE MASS-MARKET YOUR MARKET! 


Outdoor or indoor, TV or FM, top, middle or low-end, JFD offers 
: the industry's best construction and engineering advantages in all models, 
} all prices. 
~*~ Each developed to perfection in the JFD Research Laboratories 
by the same engineering team responsible for precision electronic 
components now serving in America’s most advanced weapon 
and industrial systems. 





HI-Fl HELIX 
COLORTENNAS 


Five unique types with high-gain Satellite di- 
pole and helix design—each geared to today’s 
black and white, tomorrow’s color require- 
ments—in natural or eye-appealing gold ano- 
dized aluminum. 


AX 


. =< ty A ~ 
S SS See. \* 
VXI SE oe SS 
. AXS11 | ye es 
¥ ' 


se: 
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PERFORMANCE-PROVED VHF STRAIGHT AND TELESCOPING FM ANTENNAS — JFD uncorks a 
AND UHF TV ANTENNAS-—A TUBING — Whether it’s JFD Hi- profitable new service-dealer market 
complete line of over 100 antennas— Carbon Steel or Hi-Tensile Strength with the all-new FM Stereo Cone an 

from the VHF Banshee, Fireball and Aluminum Straights... or Armco Hi- tenna concept. Five gold anodized FM 
5 and 10-element Yagis to the UHF Carbon Steel Telescoping Tubing, antenna kits make every TV set 
you can’t buy better. owner, every hi-fi owner a customer. 





as 





Translator—a line that fills all cus- 


tomer reception needs and your profit SEE YOUR JFD DISTRIBUTOR NOW! GET YOUR FAIR SHARE OF 
needs. TODAY'S 40 MILLION DOLLAR ANTENNA REPLACEMENT MARKET! 


JFD ELECTRONICS CORPORATION 6101 Sixteenth Avenue, Brocklyn 4, New York 





EXPLODES NATION-WIDE 
TV ANTENNA SALES DRIVE 


THIS SEASON WITH HUGE 
ADVERTISING SPECTACULARS! 


OPEN -THROTTLE ADVERTISING 
PRESELLS 20,000,000 PROSPECTS! 


COAST-TO-COAST ABC-TV ADVERTISING 
ON THE ALCOA PRESENTS! 


MONTH-IN MONTH-OUT 
SATURATION CAMPAIGNS IN 


MAKING THE MASS MARKET 
JFD ANTENNA-CONSCIOUS! 


LOCAL TIE-IN CO-OP ADVERTISING TO HELP YOU CONVERT ANTENNA 
REPLACEMENT LEADS INTO SALES. 
NEWSPAPER MATS, RADIO-TV SPOTS, POP DISPLAYS THAT PUT 


MUSCLE INTO YOUR LOCAL SALES DRIVES. 


The most complete line of ‘‘DO-IT-YOURSELF’’ TV ANTENNA 
installations in a package — the sensational-selling ZIP-KIT! 
... Starting at $10.75, list. 








EXACT REPLACEMENT TV AN- 
TENNAS — Thousands of service- 
dealers are earning quick, clean prof- 
its in “portable” and “toteable” TV 
antenna replacements by specifying 
the JFD brand—the perfect “factory- 
spec” match. Soon to be listed in 
Howard W. Sams Photofact Index. 


Another vital new service market. 


INDOOR TV ANTENNAS - First 
in sales! First in performance! To- 
day’s longest and strongest indoor 
VHF or UHF antenna line! And with 
good reason. None other offers the 
styling ... the packaging ... the mer- 
chandising you get from JFD. 


Pioneers in electronics since 1929 — 


SERVICE-SAVERS —The TV acces- 


‘heart.” Fifty labor- 
iking units to choose 

largest assortment 
perfect performance 
a handy profit-plus 
standardize on JFD set couplers, an- 
tenna couplers, switches, wave traps 
and lightning arresters. 


sory line w th 

saving, money-n 
from—the trade’ 
—assure picture 
every time. For 


4D international, 15 Moore Street, New York, New York + JFD Canada itd., 5) McCormack Street, Toronto, Ont, Canada 








Build This Superh A-A04er 
Organ From Simple Kits and 


AVE OVER 507! 


LET US 
SEND YOU 


FREE 
DETAILS 


HOW TO ASSEMBLE A 
} 
Schoter 
ELECTRONIC ORGAN 
IN SPARE TIME! 
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The Beautiful 
: Schober 
CONSOLETTE 


the only small or- 
gan with two full 61- 
note keyboards and 
22 stops. Requires 
only 2’ x 3'2” floor 
space! Commercial 
value approximately 
$1600 or more yet 
you save over 50 
when you build this 
thrillinginstrument! 











Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober ELECTRONIC Organ! 


Now you can build the brilliant, full-range 
Schober Conso.erte or the larger CONCERT 
Mover with simple hand tools. No skills 


Send For Complete Details On Schober Organs 
and For Hi-Fi Demonstration Record 


The coupon will bring you a handsome 16- 


are necessary to construct an instrument with page booklet in full color describing Schober 





the finest 
among ¢ lectronic 
woodworking necessary 
soles come completely assem- 
bled and finishe d All you do 1S 


assc mble clearly marked elec- 


‘utions 
No 


con- 


one of 


rep 


Orgens 


THE GREAT 
| CONCERT MODEL 


meets specifications of 
American Guild 
of Organists 


organs in detail, plus articles on 
how easy and rewarding it is to 
build your own organ and how 
pleasant and quick it is to learn 
to play the organ. In addition, 
we have prepared an exciting 
10” hi-fi LP re« ord de monstrat- 





tronic parts guided by clear il- 
lustrations and detailed step-by-step instruc- 
tions. Even teen-agers can the 
Schober! You build from kits, as fast or as 
home Im Spare 
serving as your 


assé mble 


slowly as you please it 
time — with a small tabl 
entire work shop! 


Pay As You Build Your Organ; 

Start With As Little As $18.94! 
You may start building your Schober at once 
with an investment of as little as $18.94. The 
musical instrument you assemble is as fine, 
and technically perfect, as a commercial 
organ built in a factory — yet you save over 
50° on top-qu ility electronic parts, on 
high-priced labor, on usual retail store mark- 
up! In your own home with your own hands 
you build an organ with genuine pipe organ 
tones in an infinite variety of tone colors 
to bring into your home the full grandeur 
of the Emperor of Instruments. You may 
build the ConsoLetre for your home, or you 
may want to build the great Concert 
Mope t for home, church, school or theatre. 
You save 50% and more in either case. 
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ing the full range of tones and voices avail- 
able on the Schober, which you may have 
for only $2.00 (refunded when you order a 
kit). Literature on the Schober is FREE! 
There Is no obligation: ho salesman will call, 


Mail This Coupon 
For FREE Literature 
and Hi-Fi Record 
Today! 
eee ee 
The Schober Organ Corp., Dept. RE-2 | 
2248 Broadway, New York 24, N. Y. 
| Please send me FREE full-color booklet and | 
| other literature on the Schober organs 
Please send me the 10” hi-fi Schober demon- 
| stration record. | enclose $2.00 (refundable on | 
| receipt of my first kit order). 


City 


NEWS BRIEFS (Continued from p. 10) 


moving parts) they’ll be additiona 
home appliances for the local ser\ 
technician. 
MOSCOW TV SETS are 
number over 1,000,000 with 
throughout the USSR, 
Variety. There are twe 
Moscow. A network of 75 
planned by 1964. Moscow Radio br« 
easts for 5 to 7 hours each day, larg 
serious music and educational programs. 
Receivers with small s« 
6 inches across, cost 700 rubles, 
is nearly $175 at official exchang: 
but only $70 at tourist exchange 
14- and 17-inch sets are the 
ular, and cost two to three 
much as the smaller sets. 


TV IS HI-Fi WITH 3-D! So says a majo 
set maker’s full-page ad. A 
to the company’s advertising depa 
ment revealed that 3-D 7 
anything so ordinary as three-dimer 
sional sound or stereo. It means they’ 
“added ‘definition, dynamics and dime! 
sion’ to high fidelity, to make it mo 
realistic!” 

The secret ingredient in thi 
hi-fi seems to be little more 
little window on the front of 
TV sets which lights up the 
“High Fidelity.” That the 
can tell? The ad also *3-D” 
a TV set knob. 
ELECTRONIC FLAG-RAISING 
photo cell to control the mot 
rise and sunset change at the 
National Research Counci 
Canada. | 


reporte d 

5,000,000 

according t 
stations 


station 


eens, 


most ] 


times 


q 1estlol 


doesn’t me 


way 


shows 


Electronics will al 
flag at half-mast or thaw 

in a long tube at the botton 
foot mast. 


RADAR TRAFFIC CONTROL to give wa! 
ing before traffic jams develop has beer 
experimentally installed in New 
City. It uses the Doppler eff 

nore stationary objects and « 

ing ones. The Electromatic T 

pediter reads miles an hot 

moving vehicle and count 

cording the data graphical 
developed by Joseph Bark 

of anti-speeding radar. (Othe 
tronic traffic control devices 
scribed in RADIO-ELECTRONICS, 
1959, cover story.) 


AUDIO ENGINEERING Societ 
new officers including Ha 
(Radio Recorders), president, 
Harry F. Olson (RCA), exe 
president. New Central vice p1 
W. Earl Stewart (Standard 
Western vice president Walt 
(Ampex). Re-elected — se: 
treasurer, respectively, were 
and Ralph Schlegel. New gov 
2-year terms are Willia 
William Bachman and Edg 


23-INCH TV sets are gaining \ 
and Westinghouse 
Sylvania, Hoffman and o 

ing them. RCA had been holding 

said, to see if public acceptance of 24 
inch tubes would keep out 23-inch pi 
ture tubes. EN 


joinit 
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Verdict: 


Collaro 


stereo 
record players 
are innocent 
of rumble, 
wow, flutter 


or any noises 
that 
interfere 
with enjoyment 
of music 


The Constellation, Model TC-99—$59.50 The Continental 11, Model TSC-840—$49.50 The Coronation 11, Model TSC-740—$42.50 
*The Conquest 11, Model TSC-640—$38.50 


Transcription Turntable, Model 4TR-200—$49.50 Manual Player, Model TP-5S—$29.95 


Every Collaro stereo record player is built with typical British attention to every detail. They are precision engineered and rigidly tested to give truly profes- 
sional performance and the ultimate in operating convenience. Here are some of the more important features that make Collaro the logical choice for stereo or 
monophonic records. * Performance specifications exceed NARTB standards for wow, flutter and rumble — with actual performance test reports accom- 
panying each model TC-99.  Extra-heavy, die-cast, non-magnetic turntables (weighing up to 8¥2 Ibs.). Extra-heavy weight is carefully distributed for flywheel 
effect and smooth, constant rotation. « Shielded four-pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction 
in magnetic hum pick-up. « Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran- 
teeing ultimate in noise reduction circuitry. * Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record 
on a stack to be played with virtually the same low stylus pressure as the first. * All units are handsomely styled, available with optional walnut, blond and 
mahogany finished bases or unfinished utility base. There’s a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher in the 
West. For free catalog on the Collaro line, write to: Rockbar Corporation, Dept.ze-11.Mamaroneck, N. Y. (“Not shown. Similar in appearance to The Coronation.) 





Keni hE -kits° make the Big News... 


A PRODUCT OF ALLIED RADIO 


ALLIED PY | i 
RADIO 


ELECTRONICS 


QASLDA A 


eereeeeeeeeeeoeeee 


Y-731 Deluxe FM-AM Stereo Hi-Fi : Y-712 Custom Superhet Citizen’s  £ Y-608 Lab AC VTVM with Auto- 
Tuner (Multiplex add-in)... $87.50 . Band Transceiver . matic Range Selection $99.50 


only $5 down only $5 down 





Y-611 Lab DC 
Scope with Trig- 
gered Sweep and 
Plug-in Vertical 
Preamps (less 
Preamps) $285.00 


only $10 down 


Y-773 Super-Value 20-Watt ° T-400 400-Watt Transmitter (AM and 
Stereo Hi-Fi Amplifier $44.50 * SSB add-ins available $395.00 


only $2 down only $10 down 





Y-708 1000 Ohm/Volt G-30 Amateur Grid Dip : Y¥-711  Ammeter-Voltmeter for 
Pocket Volt-Ohm-Milli- : Meter (1.5-300 mc). . $22.95 : Cars and Boats. . $10.75 


only $2 down 


there’s a money-saving knight-kit for every need 
SEE PAGE AFTER PAGE OF FASCINATING KITS, INCLUDING: 


NEW LOWEST TERMS HI-FI KITS HOBBYIST KITS INSTRUMENT KITS 
5 down (oF less) Stereo Deluxe Preamp “Span-Master” Receiver DC VTVM 
Only $ $200; uP 60-Watt Stereo Amplifier ‘“Space-Spanner" Receiver Volt-Ohm-Milliammeters 
on orders UP to Fast Stereo Control “Ranger” Radios 5” Oscilloscopes 
to 24 months to pay: 25-Watt Amplifier “Ocean Hopper” Radio Tube Checkers 
ano red tape- 18-Watt Amplifier Clock-Radio RF Signal Generator 
handling ———— 12-Watt Amplifier Radio-Intercom Signal Tracer 
L— Rertac” ee FM-AM Tuner 5-Transistor Portable Audio Generator 
oo FM Tuner 2-Transistor Pocket Set Sweep Generator 
Speaker Systems 2-Way Intercom Battery Eliminator 
and others Electronic Lab Kits Capacity Checker 
Photoelectronic System, Transistor Checker 
and many others R/C Tester, plus many others 


sold exclusively by A & L : E D R A D i O 














the Best News in PCYardes tts ohne de) @ 1960 


i aT My 
with the €xclusive knight-kit 


MONEY-BAcK GUARANTEE 


KNIGHT-KITS are an 
Every KNIGHT-KiT me 
tions, or we refund you 


SAVE UP TO 50% 


BUILD THE BEST 


00 mone Z 
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BUY Any KNIGHT- KIT) BUILD IT) 


/T MUST PERF 
OR WE REFUND YOUR 1 AIMED 


Y-774 Deluxe 40-Watt Stereo Am- 
plifier (with Center Channel). .$79.50 Fennnwnonny as 
only $5 down WOORAAAAAAADAAGA IAA mY 

BRA ' MCCUE EV VV 


only knight-kits have 

“CONVENIENCE ENGINEERING” taht Wr Keser 
for easiest building...no previous a 
electronic experience needed 


pa anc ae Exclusive in Knights-Kits, ‘convenience engineering” 
tions Receiver (Hi-gain, with means special attention to every detail: resistors 
built-in Q-Multiplier). $104.50 are carded and numbered for easy selection...all vA, 

only $5 down parts and hardware are packaged in clear plastic 

bags for easy identification...wire is precut, 

stripped, tinned and color-coded to save time... 
special printed circuitry is used to eliminate 
complex wiring...all parts are top premium 
quality...you get everything—even the solder! 
Finally, Knight-Kit instructions are clear as 
crystal; step-by-step procedure and wall-sized 
picture diagrams make assembly a marvel of 
simplicity. Your final reward is proud 
enjoyment of the superior performance 
designed into your Knight-Kit. 
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Y-713 Citizen's Band 
Transceiver $39.95 


only $2 down 


FREE send for the value-packed 
ALLIED 1960 ALLIED CATALOG 


RADIO Write for the 1960 ALLIED Catalog featuring the 


ELECTRONICS complete KNIGHT-KIT line—see the big news in 
AMATEUR KITS electronic kits—get this leading Buying Guide for 


50-Watt Transmitter inai 2S 

Self-Powered VFO 1 Gg 60 everything in Electronics. Send for your FREE copy. 
100 kc Crystal Calibrator 
RF “Z" Bridge 

Code Practice Oscillator 


SEE THEM HERE 


VAGAR = 


AA 


4 —— 
si ALLIED RADIO CORP., Dept. 162-L9 


100 N. Western Ave., Chicago 80, Ill. 
(1 Send FREE 1960 ALLIED Catalog 
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Name iiecomeneie 
Pioneers in the development of the world’s finest electronic kits 





Address — 
our 39th year 


THE WORLD'S LARGEST ELECTRONIC SUPPLY HOUSE City 





FIRST TIME... a versatile 


DUAL 


"> SOLDERING GUN 


FOR ONLY 


...and best of all, © 
it’s a new 


Here from Weller, long time leader in the solder- 
ing field, is the newest and finest soldering gun 
value on the market. 


WELLER DUAL HEAT FEATURE saves time, 

gives greater convenience and greatly increases 

tip life. A touch of your finger on the Triggermatic con- 
trol switches heat to high (125 watts) or low (90 watts) 
as your job requires. It adapts instantly to varying needs, 
and you use high heat only when necessary. 


HIGH EFFICIENCY WELLERTIP utilizes copper for superior heat 
transfer and soldering efficiency, plus iron plating for durability. 
Flat cross-section design gives added strength and rigidity. 


NEWEST DESIGN with sturdy plastic housing that resists hard 
knocks. Compact ‘“‘feel’’ and comfortable balance aid precision 
soldering. Like all other Weller guns, this new model features instant 
heat, and a spotlight illuminates your work. 


KIT INCLUDED 


In addition to the Dual Heat 
Soldering Gun you get: 


e Wire Bristle Cleaning Brush 


e Soldering Aid for opening old 
joints, twisting wires 


e All-purpose Solder 


On sale now at your 
Electronic Parts Distributor 





Correspondence 


VARNISH WORKS, TOO! 
Dear Editors: 

“Finishing Your Hi-Fi Cabinet 
(page 35, August) is a very good art 
cle, but some additional informat 
may help those who wish to us¢ 
nish finish. Varnish will eliminat« 
troubles attendant upon lacquer, wt 
dries very fast. With varnish, the 
vent in the second coat will not 
the first coat. It should be sanded w 
very fine sandpaper between coat 
However, most varnishes should 
allowed to dry a week between coat 
and 10 days to 2 weeks before 
rubbing. 

I have recently found a_ var 
which eliminates the ordinarily 
drying time. It is a Moore’s One-Hou 
Varnish, made by Benjamin Moore & 
Co. Water-clear, it has little effect o1 
the color of the wood. With this varnis} 
it is necessary to wait only 1 day be 
tween coats, and 2-3 days before 
final rubbing. I do not know if 
other manufacturer makes a si 
varnish. 

The thumbnail test, made by 
ing a thumbnail into the surface, 
tell if more drying time 
no mark is made, it’s time t 
to apply the next coat 


Keytesville, Mo. 


(Mr. Markell reports 

makes a very good finish 

only serious disadvantage 

long drying time mentio1 
makes the process rather discouras 
to many hobbyists. He also point 
that varnish takes longer to 
hard film than lacquers, and that 
fore a varnished cabinet should be 
tected from dust until the fil 

is hard.—Editor) 


PLEA FOR UNIVERSAL TIME 
Dear Editor: 

When an electromagnetic signi 
sent out into space, the time that 
is received everywhere on earth 
same. (Since there are no appre¢ 
lapses in time in the travel of a 
signal—7.75 times around the wo 


| a second—we can consider it inst 


neous.) And that time should 
corded as the same time, not as a diff 
ent local time at each different rece f 
station. Greenwich Mean Time (GMT) 


| or Universal Time (UT) as it is 


beginning to be called, should be made 
universal for all radio (and TV) 
communications. 


RADIO-ELECTRONICS 





Learn Radio -TV Electronics 


by Practicing 
at Home in 


Spare Time 


Without Extra 
Charge You Get | 


special NRI kits devel- 
oped to give actual ex- 
perience with Radio-TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 


Have High Pay, Prestige, Good Future 
as a Skilled Radio-TV Electronic Technician 


People look up to and depend on the Technician, more 
than ever before. Offices, plants, homes everywhere are 
obliged to buy his knowledge and services. His opportuni- 
ties are great and are increasing. Become a Radio-TV 
Electronic Technician. At home, and in your spare time, 
you can learn to do this interesting, satisfying work— qual- 
ify for important pay. To ambitious men everywhere here in 
the fast growing Radio-TV Electronic field is rich promise 
of fascinating jobs, satisfaction and prestige as well as in- 
creasing personal prosperity. 


Increasing Opportunities in Growing Field 
A steady stream of new Electronic products is increasing 
the job and promotion opportunities for Radio-Television 
Electronic Technicians. Right now, a solid, proven field of 
opportunity for good pay is servicing the tens of millions 
of Television and Radio sets now in use. Color TV, Hi-Fi 
is growing. The hundreds of Radio and TV Stations on the 
air offer interesting jobs for Operators and Technicians. 


_ 


NRI Has Trained Thousands Tels 
boy Ufoter-1-3-3 (0) m Or-la-1-la- Milam ae-lellers ms 


Studie Engr., Station KATV 

“I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling, I was held back 
by limitation of a sixth 
rade education.’’ BILLy 
ANCHEZ, Pine Bluff, Ark 
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Has All the Work He Can Do 
“I have repaired more 
than 2,000 TV and Radio 
sets a year. NRI training 
certainly proved t be a 
good foundat H.R 
GORDON Milledgeville, 
Georgia 


ial 
\ 


— 
| <<! 


Has Good Part Time Business 
“Early in my training I 
started servicing sets 
Now have’ completely 
equipped shop. NRI is 
the backbone of my prog- 
ress."" E. A. Brepa, Ta- 
coma, Washington 


» 2. BB SEE OTHER SIDE ® ® ® ® 


Cut Out and Mail This Card—No Stamp Needed 


More Money Soon—Make $10 to $15q RF Yaay-)(-m M-t-t-fole Lalo MOr-tr-llet> 
Week Extra Fixing Sets in Spare Time |M=feyi,Meoy-ial mado 


NRI students find it easy and profitable to start fixing 
sets for friends and neighbors a few months after enrolling. 
Picking up $10, $15 and more a week gives sub- 
stantial extra spending money. Many who start 
in spare time soon build full time Radio-Television 

‘ = sales and service businesses—enjoy security. 


* Act Now—See What NRI Can Do for You 


NRI has devoted over 40 years | 


to developing simplified practical 
| training methods. You train at 
| home in spare time. Get practical 
experience, learn-by-doing. 
NATIONAL RADIO INSTITUTE 
4 Washington 16, D.C. 


» | 


N OLDEST & LARGEST 
ational 


Dept. EF 


| Please send me sample lesson ( 
Training and Catalog FREE. (No 


Name... 


Address 


City Y 
| ACCREDITED MEMBER NATIONAL HOME 


, Washington 


HOME STUDY 


e 
adio 
16, D.C. 
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OUNCIL 


RADIO-TV SCHOOL 


S as, Trey) 
; How Electricity ill 
is Produced 


~ for Electronics 





NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE 
Technical Know-How Pays Off in Interesting, Important Work 


NRI 
needed parts. By 
you get actual 


modern receiver. 
Learn-by-dvuing. 


YOU BUILD 
Broadcasting Transmitter 


As part of NRI Communications Course 
ou build this low power Transmitter, 
rose commercial broadcasting operators’ 
methods, procedures. Train for your FCC 
Commercial Operator’s License. 





YOU BUILD AC-DC 
Superhet Receiver 
Servicing C 


servicing experience 
practicing with this 


ourse includes all 
introducing defects 





7 YOU BUILD This 17 Inch 


o4 Television Receiver 


As part of your NRI course you can get all 
components, tubes, including 17” picture 
tube, to build this latest style Television 
receiver; get actual 

ractice on 


V circuits | 
a 





YOU BUILD Vacuum Tube 
Voltmeter & bee 


Use it to earn extra cash 
fixing neighbors’ sets; 
bring to life theory 
ro. learn from 

RI’s easy-to- 
understand texts. 











For Higher Pay, Better =~ 
Be a Radio-TV Electronic Technician 


Servicing Needs 
More Trained Men 


Portable 
Radios, 
making 
trained Technicians. Good op- 
portunities 
earnings or a business of your 


tor 


Broadcasting Offers 


Satisfying Careers 


4000 TV 
offer 


Govt 


and Radio stations 
interesting positions 
Radio, Aviation, Po- 
lice, Two-Way Communica 
tions are growing fields. 
Trained Radio-TV Opera- 
tors have a bright future. 


lieeiientientieiontiontastanintantanintententenion 


TV, Hi-Fi, 
Color TV 
new demands 


for spare t 


Transis- 


Train at Home the NRI Way 
Famous for Over 40 Years 


study 


a 


?, 
4. E. Smith, 
Founder 


NRI is America’s oldest and largest home 
Radio-Television school. The more than 40 
experience training men for success, the outstanding 
record and reputation of this school—-benefits you 
in many ways. NRI methods are tested, proven. Successfu 
graduates are everywhere, from coast to coast, in smal! towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 


No Experience Necessary—NRI Sends 
Many Kits for Practical Experience 


You don’t have to know anything about electricity or Radio 
to understand and succeed with N RI Course. Clearly written 
well-illustrated NRI lessons teach Radio- TV Electronic prin 

ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn-by-doing. Mailing the postage-fre¢ 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments availabl 

Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 


NRI Graduates Do Important Work 


are 
for 
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FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 


4 


] 
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BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the United States 





Works on Color-TV 
"NRI changed my whole 
life. If I had not 
the course prob 
would still be a fireman 
along Now 


WRI Course Easy to 
Understand 
“I opened my own shop 
before receiving my di! 
loma. I have had to 


Now Quality Control Chief 
“Had no other training 
in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiers be- _,, 
fore finishing course hire extra help. I am in 


taken 


ably 


struggling 





POSTAGE WILL BE PAID BY 


NATIONAL RADIO INSTITUTE 
3939 Wisconsin Avenue 
Washington 16, D.C. 


Control Supervisor at 


Now Quality Control genendent in my own 
T pe ' WRCA - TV J. F 


Chief.”’ FAVA- busi ” 4 > Cres 
, . usiness ). P. Cres- 
Loro, Norwich, N. SEY, Stockton, Cal Meine, NewYork, N.Y 


SAMPLE LESSON SEE 
mee VW ailice OTHER 
both FREE SIDE 


; 





CORRESPONDENCE (Continued) 


The use of universal time (UT) by 
aircraft pilots and navigators is further 
evidence of its desirability. If all oper- 
ators used 24-hour clocks, and all set 


them with WWV’s UT time signal | 
(transmitted every 5 minutes), think | 


3 NEW TUNERS FROM 


SCOTT 


how simple logging, bookkeeping, sched- | 
ule dates and contest time records | 


would be. 
Why shouldn’t all radio operators, 
dx fans, magazines and others use 


GMT (UT) in discussing the time of | 


radio communications? 
HARRY HABIG 
Dayton, Ohio 


THE OTL AMPLIFIER 
Dear Editor: 


My article “Transistor OTL Ampli- | 


fier Delivers 8 Watts” in the October | 


issue contained several errors. R18 and 
R19 are listed as 3,300 ohms. These are 
330 ohms. In the balancing procedure 
given on page 37, the measuring points 
are from the collector of V3 to the 
collector of V4 (Not V5 as the text 
stated). 

I have since found that greater sta- 
bility and over 10 watts output can be 
obtained by using 18-volt supplies for 


El and E2. A 4-ohm resistor in each | 


supply between the rectifier and filter 
capacitor drops the voltage to the 
proper value and increases stability. 

The voltage from the bases of the 
power transistors to ground should be 
13 to 15 volts. If it is not, vary R8 for 
the correct voltage and then reset the 
de balance. 

High-beta transistors like the DS-401 
may require almost the full resistance 
of bias control R20. This limits power 
output so if over half the resistance of 
the pot is needed, change R18 and R19 
to 390 or possibly 470 ohms. Better 
transistors improve frequency response. 
With Bendix 2N1073’s response is down 
only one db at 20,000 cycles with 8 watts 
output. 

Coat both sides of the mica washers 
between the transistors and heat sinks 
with Dow Corning DC-4 or similar sili- 
cone grease before installing. 

Cure excessive hum with up to 250 
ef for C6. 

DANIEL MEYER 
Southwest Research Institute 
San Antonio, Tex. 


WHY DON’T THEY MAKE... ? 
Dear Editor: 

Things I would like to see manu- 
factured or sold 

A tube manual listing circuits and 
component value tables for nonobsolete 


tube types. Current manuals, for the | 


most part, tend to record circuits and 
tables on obsolete or obsolescent tube 
types. 


Test prods which are combination | 


phone tip—banana plug. At present, I 
(Continued on page 24) 


330 D 

| Stereo 

| AM-FM Tuner 
| $224.95* 


Wide-Band FM...Wide-Range AM Make These 
World’s Most Sensitive, Most Selective Tuners! 


The completely separate FM section of the radically new H. H. Scott 330D 
stereo tuner utilizes H. H. Scott’s exclusive Wide-Band FM circuitry to assure 
absolutely drift-free and interference-free reception in even the weakest signal 
|areas. Wide-Band design also lets you separate stations so close together on 
the dial that ordinary tuners would pass them by. The separate AM section 
|utilizes H. H. Scott’s unique Wide-Range detector so that, for the first time, 
| you can receive full range AM broadcasts with fidelity and frequency response 
comparable to FM. Special multiplex adaptor facilities let you convert to 
‘multiplex at any time. 





320 AM-FM TUNER 
The many fine fea 
tures built into tl 
superlative tuner 
including ide oi Ld 
Range AM and 3 = é 
Wide-Band | 
have never be ivailable before for less than 
$200. This tu ileal where AM-FM stereo 


reception Is $139.95* 


310C FM TUNER 
This professional 
tuner is the 

sensitive and sé 

tive available I 


RN 





Outstanding 
formance and s« t y have made it the choice 


; of universitie ratories throughout the 
a can, ee yp yteet world. Sensit vity 5 MY for 20 db of quieting 
3. Separate AM and FM professional tuning con- (HFM rating 2 pv) $174.95 
trols. 4, Wide-Band FM detector for distortion-free ~Stightly higher West of ony Conn eee 
reception on all signals. 5. Highly selective FM IF 
stages permit separation of stations close together “ ’ Teta ale B 
on dial. 6. Wide-range AM detector. 7. Selector ® © © ® | i m | | m S( ( ) | i 
switch. 8. Band switch with these positions: FM, ae ree 
AM Wide, AM Normal, AM Distant. 9. illuminated 
tuning meter. 10. Stereo output jacks. 11. Jack 
for instant connection of multiplex adaptor- 
12. Stereo tape recorder output jacks.13. AM Ferrite 
Loop Antenna. 14. Chassis constructed of heavy 
copper bonded to aluminum to insure reliability. 
15. 10 KC whistle filter. Specifications: FM sensi- 
tivity 2 microvolts for 20db of quieting; (IHFM 
tating 2.5 uv); FM detector bandwidth 2 mega- 
cycles. 


H. H. Scott ’ I 1, Dept RE-11 Maynard, Mass 
Rush me new cata { complete technical spe- 
cifications on a H. Scott components. 


Seeeeeeoeeoeooeoeeee 


HEAR THE FABULOUS LONDON-SCOTT INTEGRATED STERE ARM AND CARTRIDGE 
- s 





At Bell Laboratories, Holmdel, N. J., a horn reflector antenna is beamed skyward by scientists Edward Ohm, David Hogg and Robert DeGrasse. The maser amr 
which employs a ruby cooled in liquid helium, is inside building at right. Over-all ''noise'' temperature of antenna, amplifier and sky is only 18°K at 5600 megacy 


ANOTHER STEP TOWARD SPACE COMMUNICATIONS 


The above antenna is part of a new ultra-sensitive radio 
receiving system under development at Bell Telephone Lab- 
oratories. It has extraordinary directivity. Beamed skyward, 
it ignores radio “noise” from the earth, yet picks up ex- 
tremely weak signals from outer space. 


The signals are amplified by the latest Bell Laboratories 
“maser” amplifier. The maser principle was first demon- 
strated, using gas, by Prof. C. H. Townes and his collabo- 
rators at Columbia University. Bell Laboratories scientists 
applied it to the solid state guided by a theoretical proposal 
of Prof. N. Bloembergen of Harvard University. Their latest 
traveling wave maser amplifier employs a ruby mounted in 


a waveguide. The ruby is excited to store energy. As signals 
pass through, they absorb this energy and are thus amplified. 


The device uniquely combines the characteristics needed for 
practical space communication: extremely low inherent noise 
and the ability to amplify a broad frequency band 

At present the receiving system is being used to pick up 
and measure minute radio noise generated by the atmos 
phere. It also foreshadows important advances in long 
distance communications. For example, it could extend the 
range of space-probe telemetering systems, could help make 
possible the transatlantic transmission of telephone and T\ 
signals by bouncing them off balloon satellites—and has nu 
merous applications in radio astronomy and radar 

This pioneer development in radio reception is one more 
example of the role Bell Laboratories plays in the pursuit 
of better communications technology. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


RADIO-ELECTRONICS 





NOVEMBER, 


Service Technicians! YOU EARN MORE... 
YOU RATE with the public when you own the 
PHOTOFACT service data library! 


et SSSR see teeesaseeseeeeeeseess, 
"Time saved is the main rea- 
son we feel a real need for the 
PHOTOFACT Library. We could 
repair a set by trial and error 
but PHOTOFACT lays all the 
facts before us and reduces 
bench time to a minimum", 


—William C. Dixey 
Riverside, N.J, 


MALE OEILOEEI ees 


StPSeesseeesseasette 
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Yes, if you are one of the thousands of owners of a 
complete PHOTOFACT Service Data Library, you are 
enjoying maximum earnings. It’s inevitable, because 
no matter how expert you are, you can always save 
more time on any job, get more jobs done daily— 
EARN MORE, DAY IN AND DAY OUT... 


Moreover—as the owner of a complete PHOTO- 
FACT Library, you know your customers’ sets best. 
You can actually show each customer you have the 
PHOTOFACT Folder covering his very own set. Re- 
sult: You command public respect and acceptance 
which paves the way to expanded business for you... 


“PEET"’ 


PROGRAM 


BIG NEW PLUS 


If you now own a PHOTOFACT 

Library, you can apply at once 

for qualification in the powerful new “PEET" program. 
Designed to help you gain deserved recognition as a 
reputable businessman; develop and command public 
respect; justify better earnings warranted by your 
business investment and skill; pave the way to ex- 
panded business and increased profits for you. Ask 
your Sams Distributor about ‘PEET"’ or write to 
Howard W. Sams. 


1959 


St SS SSS ESEESEEEHEHE TEESE, 


"“PHOTOFACT gives us the 
best and latest information on 
part numbers, etc., as well as 
excellent schematics. Couldn't 


do without them”. 


ee ...... 


—Johnny Wheeler 
Mobile, Ala. 
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HERE’S HOW TO STAY AHEAD... 


Today, the truly successful Service Technicians 
are those who own the complete PHOTOFACT 
Library, who can meet and solve any repair 
problem—faster and more profitably. And these 
men keep ahead because they're on a Standing 
Order Subscription with their Distributors to 
receive all new PHOTOFACTS as they are re- 
leased monthly. 


For PHOTOFACT Library Easy-Buy 
Plan details and Standing Order Sub- 
scription, see your Sams Distributor 
today, or write to Howard W. Sams 


HOWARD W. SAMS @ CO., INC. 
2205E. 46th St., Indianapolis 6, Ind. 


O Send me full details on the new "PEET 
build prestige and business for t 
qualifies. Include full informatior 
Free File Cabinet deal. 


Program, designed to 
e Service Technician who 

the Easy-Buy Plan and 
0 I'm a Service Technician full-t part-time 


My Distributor is:__-___ 





Shop Name_____ 


Attn: 


Address. = 





THE 


FINEST 
IN HI-FI 
USE THE 
FINEST 
IN AUDIO 
TUBES 


The design and engineering of Tung-Sol 
5881 and 6550 Audio Amplifier Tubes 
give voice to the true meaning of Hi-Fi. 


The ratings and uniformity of these tubes 
provide the performance characteristics 
required by the exacting Hi-Fi circuitry. 
588i 

Beam Power Amplifier provides the 


ultimate in reliability where the 6L6 is 
normally called for. 


6550 

Beam Power Amplifier first in the 100 
watt power range designed specifically 
for audio service. 


| CORRESPONDENCE (Cont. from page 21) 


accomplish this result with H. H. Smith 
prods by removing the solderless fas- 
tening nut and filing the threads down 
to banana-plug size. The prod will then 
fit Mueller alligator clips, 60 
instead of the more costly, longer, 
loose-internal-connection H. H. Smith 
alligator “interchange test connectors.” 
Additional advantage: the _ test-lead 
wire must be sweat-soldered in place. 
(To plug the solderless hole, use a 
toothpick or paper wad.) 

Wrenches for tightening Dialco pilot 
socket nuts. As of now, pliers are the 
only convenient tool, and many are the 
threads I have ruined when the pliers 
slipped. 

A bench vise that can be used on a 
bench top. Present bench vises have a 
T-handle which effectively stops bench- 
top turning. To remedy this, our shop 
has replaced the T-handles on Stanley 
Yankee 991 vises with “flywheel” steel 
knobs 1% inch in diameter by % inch 
thick. This makes otherwise unusable 
bench vises into extremely efficient 
“third hands.” But we've 
talked to aren’t interested in manu- 
facturing vises thus modified. 

Mercury cells of the small sizes for 
which holders are not ordinarily avail- 
able, with soldering tabs attached to 
both terminals. For example, the Mal- 
lory 625RT cell is manufactured with 
such terminals, because I have a sample 
which the company sent me. But jobbers 
have never heard of this, except a few 
which list a tab on one side. Soldering 
directly to these small cells almost 
invariably ruins them, and after many 
tries, I found that small cell 
corrode too rapidly. 

JOSEPH H. SUTTON 


series, 


companies 


holders 


Kansas City, Mo. 


HOW TO SAVE SPACE 
Dear Editor: 

I have been a subscriber to Rapto- 
ELECTRONICS for 3 years and previously 
bought newsstand copies. I have always 
enjoyed the many news items and con- 
struction projects and like to retain 
some of these articles for later use and 
review. 

I acquired a large library of back 
which was beginning to over- 
crowd my makeshift workshop shelves. 
I looked sadly toward throwing all these 
issues away. Instead, I took each old 
issue apart and removed the pages with 
articles on circuits, construction 
projects and any other infor- 
mation and only the _ re- 


issues 


new 
choice 
discarded 
mainder. I then bound the pages in a 
loose-leaf notebook, indexed the same 
as printed on the corners of each page. 

For reference to advertisers and 
their products, I still keep a few of 
the latest editions intact, but now my 
files are more compact and much 
simpler to sean, 

Perhaps this approach would please 
the wives of others as it has pleased 
mine. 
3EMIS 

END 


RICHARD G. 
Naval Weapons Station 


Tung-Sol Electric Inc.,Newark 4, New Jersey, Yorktown, Va. 
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LOW COST! TOP QUALITY! 


BUILD YOUR OWN 
PORTABLE RADIOS 


SAVE UP TO 2% “SA 


VEST 
POCKET* 


3 TRANSISTOR & DIODE 
RADIO KIT 


Small in size . . yet a real powerhouse 
World famous LOOPSTICK assures maximum 
reception everywhere! Now you'll never mis 
your favorite programs. All parts included 


No antenna or ground needed 
Gold-piated printed circuit board 
Hi **Q’’ t loopstick 
Personal Hi-Fi earphone included 
asy to build — illustrated in 
structions 

Dan- Mar a 


MODEL V 

Radiophi le 
Net $11.95 
List $19.95 


eeeece 
m 








“The Partner™ 


4 TRANSISTOR & DIODE 
RADIO KIT 


Easy to build, even for a beginner! Take it 
with you anywhere your real ‘'Partner 
Don't miss ball games, news, your favorite 
programs. Comes COMPLETE with all parts 
and simple, illustrated instructions 

plated 





@ Pre-punched, gold - 
printed circuit board 
Newest transistors & diode 

Transistor 
unsurpassed 
d power 
loudspeaker 
Compact portable case 2 
is 53% 12 


5 
$27.95 








k 
battery con- 
sumption circuitry 
FPRER BONUS: Miniature Earph 








“SEXTET Made in U.S.A. 


6 TRANsIsTOR | 
& DIODE | 
PORTABLE 

RADIO 


MODEL 
TRG6G Grey and Goid 
TRGEGB Black and 





ol 
TRGEGM Maroon and 
G 


ol 
Radiophile Net $25.95 
(List $39.95) 











Professional engineering 

and award winning styling 

Friends and neighbors will wonder at it 

beauty and performance 

it yourself! Easy to build—if you 

and solder you've got it made 

ception Hi-Fi tonal quality 

Powerful superhet @ Full action A.V.C 

F. stages @ Jack for private 
audio 300 te ; 


Cm 


e act, unbreakable 
gold case 

plated printed cir- « Economica per 
cuit board e@ COMPLETE w itt 
High-gain Fiat loop parts and u 

At your radio parts distributor 
or write direct for FREE CATALOG and name 
focal distributor 


PLACE, YONKERS. NEW Y¥ 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO-TELEVISION SERVICE TECHNICIAN 


$ 


RADIO-TELEVISION 


SPRAY BERRY 


BIG, COMPLETE KITS *« « « « This great industry is begging 
of PARTS 2 EQUIPMENT for trained men... to step into good paying jobs 


teeters na fico or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
’ “toured trtning eto oa every ambitious man who is ready to act at once! 


v. ae Men by the thousands... trained Radio-Television Service Techni- 
Pf oe ian “i 4 cians...are needed at once! Perhaps you’ ve thought about entering 


\~ 


this interesting, top paying field, but lack of ready money held you 
ale * in. back. Now—/just $6 enrolls you for America’s finest, most up to 
| : i date home study training in Radio-Television! Unbelievable? No, 
ah - the explanation is simple! We believe Radio-Television must have 
i a . the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


Complete Facts Free— Act Now; Offer Limited 


Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once.. .mail the coupon be- 
low and get complete details plus our big new catalog and an actual 


sample lesson—aill free. No obligation...no salesman will bother you. 
@ The new Sprayberry — I < S y 


pny Be gen HOME STUDY TRAINING IN SPARE TIME 
in 5 sections. 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
pales oem gee at home in spare time. You keep on with your present job and income. 
© You build this po You train as fast or as slowly as you wish. You get valuable kits of 
Seema tennel fees a parts and equipment for priceless shop-bench practice. And every- 
dyne radio receiver. thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
oG ; train you on better, easier terms, that anya mbitious man can 
ATAL afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 

prove the kind of opportunity that’s in store for you! 


| SPRAYBERRY Academy of Radio-Television 


* 1512 Jarvis Avenue, Dept. 20-D, Chicago 26, Illinois 


Cc 


Mail This Coupon Now—No Salesman Will Call 


You build the HOW-TO mane MOweY ww? | Sprayberry Academy of Radio-Television . 
new Spray- : Dept. 20-D, 1512 W. Jarvis Ave., Chicago 26, tt. } 
rry bd Radi i | ; Please rush all information on your ALL-NEW 
teste ono o Radio-Tel 
—a complete 110: e elevision | vision Training Plan. I understand this does not aiieste ans ! 
and that no salesman will « all upon me. Include New Cat- i 


TRAINING } PLAN alog and Sample Lesson FREI 
: > 


gn a 


UO siciicbicarssccataiats 


ADDRESS 





! 

1 

| 

| 

| 
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GET BEHIND THE 


SYLVANIA 
*2. Combination 


America’s biggest magazines deliver 
this business-building offer to over 


will success ep! 


‘iti EXPRES shirley Maclaine? 


ad 00" sf 
low wo ia 
- he 2 alue © 


waher* 


Look for this ad in these leading 


national magazines. 


100 million readers! 


On June 20th Sylvania launchedthe dramat 
combination coupon offer appearing in Amer- 
ica’s biggest weekly magazine, TV Guide, a 
America’s biggest monthly magazine, Read: 
Digest—plus Sunday and Parade newspaps 
supplement magazines. 

Your Service shares the spotlight with top 
quality Sylvania picture tubes and recei\ 
ing tubes in a three-point program to make 
your customer’s old TV set better than when 
it was new. 

Month after month, more set owners will 
be saving the $2.00 coupon. Many will attach 
it to the back of their TV set so it’s there for 
you to see. 

You can identify yourself with this program 
by featuring Silver Sereen 85 and Sylvania 
receiving tubes. Get behind the biggest, most 
practical, business-building offer ever made 
to the Service industry. 


RADIO-ELECTRONICS 





Tor 
nae) AIG a 
S220 I y 


This ce 
rtificar 
or € is wo 
jo More Syivania rth $2.0 
SOmbinat; ve smal 


h Value 1/20th 


~May be withdrawn with 


Out Hiice., 


Sells your service and Sylvania 
receiving tubes in combination with 
every Silver Screen 85 you install 


Here’s an action-packed offer that can add an 
average of $3.00 to $6.00 in receiving tube 
business every time you install a Silver Screen 
85 picture tube. 
Sylvania urges your customers to have 
their receiving tubes checked to make sure 
they get full performance from their new 
Silver Screen 85. And, to emphasize the im- 
portance of replacing weak tubes, Sylvania 
offers to pay $2.00 toward the cost of Sylvania 
receiving tubes installed in combination with 
a Silver Sereen 85. 
Your customers mail the $2.00 certificate 
directly to Sylvania with the picture-tube 
warranty card and receiving-tube carton end. 
Nothing for you to sign or send. S The Sylvania coupon 
Stock up on Sylvania. Be prepared for f/m taped to your customer 
2 me TV set means more re 
greater-than-ever consumer demand for iin Meatieas dial abnakes 
America’s Number One picture tube and B picture tube profits for you 
receiving tubes. 


¥ SYLVANIA® 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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Early American Model, 

in fruitwood, 

30” wide, 24%" high, 1344” deep. 
$279.95 user net, 


Furniture courtesy of Lopipero Inc. 


TMS-2... most sensational advance in stereo reproduction 


ANCED * When you listen to the TMS-2, you will experience. stereophonic 
EREO aX reproduction that no conventional system can ever achieve. Its entirely 


ANYWHERE new principle, of operation permits every listener throughout the 
IN THE ROOM q 





room to enjoy fully balanced sound with such extraordinary breadth 





and three-dimensional depth that it seems to originate beyond the 


¢ ntaining two complete multi-speaker 


' yess ; confines of the room itself. Full controls and adjustable doors allow the 
systems in one Taal) mn sure he 
vein a’ T rrojects ( lrimensional’ TMS-2 to be placed anywhere } 
room. Thus, one | e along wall or corner — without affecting its 
sc el performance capabilities. The full TMS-2 


story is a fascinating one. Write for.it today. 
Furniture courtesy of Jens Risom Design Inc. 


Contemporary Model, 

30” wide, 25” high, 12%” deep. 

In mahogany — $258.00, 

in blond or walnut — $263.00 user net, 








WRITE DESK J-7, UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS. N. Y. 
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and Mono Hi-Fi...the experts say 


your best buy is 


“The overall design of the HF-81 is conservative, honest and 
functional. It is a good value considered purely on its own merits, 
and a better one when its price is considered as well." 

— Hirsch-Houck Labs (HIGH FIDELITY Magazine) 


Advanced engineering e Fi 


5 
‘‘Beginner-Tested 


est qua 
easy step-by-step instructio 


ty compecnents 


LIFETIME service & calibration guarantee at nominal cost 


— right ‘‘off the shelf”’ 


re, then taxe home any EICO equipment 
if co) aate Goll Mal-11-48] 010) a plelelo ms a1 OO Ne (-tll-1 ac 


Stereo Amplifier-Preamplifier HF81 


HF81 Stereo Amplifier-Preamplifier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically 
Ganged level controls, separate balance control, 
independent bass & treble controls for each 
channel. Identical Williamson-type, push-pull 
EL84 power amplifiers. “‘Excellent’’ — SATURDAY 
REVIEW; HI-Fi MUSIC AT HOME. “Outstanding 
quality . . . extremely versatile.’""—ELECTRONICS 
WORLD LAB-TESTED. Kit $69.95. Wired $109.95. 
Includes cover 
HF85 Stereo Preamplifier is a complete, master 
stereo preamplifier-control unit, self-powered for 
flexibility & to avoid power-supply problems. Dis- 
tortion borders on unmeasurable even at high 
output levels. Level, bass, & treble controls inde- 
pendent for each channel or ganged for both 
hannels. Inputs for phono, tape head, mike, AM, 
FM, & FM-multiplex. One each auxiliary A & B 
nput in each channel. Switched-in loudness com- 
pensator. “Extreme flexibility . . . a bargain." 
HI-Fl REVIEW. Kit $39.95. Wired $64.95. Includes 
cover. 
New HF87 70-Watt Stereo Power Amplifier: Dual 
35W power amplifiers of the highest quality 
Uses top-quality output transformers for undis 
torted response across the entire audio range at 
full power to provide utmost clarity on full 
orchestra & organ. IM distortion 1% at 70W, 
harmonic distortion less than 1 from 20 to 
20,000 cps within 1 db of 70W. Ultra-linear con 
nected EL34 output stages & surg protected 
silicon diode rectifier power supply. Selector 
switch chooses mono or stereo service; 4, 8 
16, and 32 ohm speaker taps, input le\ con- 
trols; basic sensitivity 0.38 volts. Wi 
geration, one of the very finest sterec 
available regardiess of price. Use 
powered stereo preamplifier-control unit 
recommended). Kit $74.95. Wired $114.95. 
HF8G6 28W Stereo Power Amplifier Kit $43.95. 
Wired $74.95. 
FM Tuner HFT9O: Prewired, prealigned, tempera- 
ture-compensated ‘‘front end drift-free. Pre 
wired exclusive precision eye-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
quieting; 2.5 uv for 30 db quieting, full limiting 


from 25 uv. IF bandwidth 260 kc at 6 db points 
Both cathode follower & FM-multiplex stereo 
outputs, prevent obsolescence. Very low distor- 
tion. “One of the best buys in high fidelity kits.’’ 
— AUDIOCRAFT. Kit $39.95*. Wired $65.95°. 
Cover $3.95. “Less cover, F.E.T. Incl 


New AM Tuner HFT@4. Matches HFT9O. Selects 
‘hi-fi’ wide (20c — 9kc 3 db) or weak- 
Station narrow (20c 5kc 3 db) bandpass 
Tuned RF stage for high selectivity & sensitivity; 
precision eye-tronic® tuning. Built-in ferrite 
loop, prealigned RF & IF coils. Sensitivity 3 uv 
@ 30% mod. for 1.0 V out, 20 db S/N. Very low 
noise & distortion. High-Q 10 kc whistle filter 
Kit $39.95. Wired $65.95. Incl. Cover & F.E.T 


New AF-4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. Inputs for 
ceramic/crystal stereo pick-ups, AM-FM stereo 
FM-multi stereo. 6-position stereo/mono sele 

tor. Clutch-concentric level & tone controls. Use 
with a pair of HFS-5 Speaker Systems for good 
quality, low-cost stereo. Kit $38.95. Wired $64.95 


HF12 Mono Integrated Amplifier provides 
plete ‘‘front-end”’ facilities and true 

ity performance. Inputs for phono 
tuner and crystal ‘ceram artridge. Pr 
variable crossover, feedback type tone 
circuit. Highly stable Williamso 
amplifier circuit. Power output: 12W 

25W peak. Kit $34.95. Wired $57.95. Includes 
cover 


tape he 
ntir 
in 


New HFS3 3-Way Speaker System Semi-Kit corm 
plete with factory-built 34” veneered plywood 
sides) cabinet. Bellows-suspension, full-inch ex 
cursion 12” woofer (22 res 8” mid-range 
speaker with high internal damping cone for 
smooth response, 32" i 21% 
ducted-port enclosure. System Q of ¥% for 

est frequency & best transient 

14,000 cps clean, useful respc l 
impedance. HWD: 2612”, 137%e”,143%”. Unfinished 
birch $72.50. Walnut, mahogany or teak $87.50. 
New HFSS 2-Way Speaker System Semi-Kit cor 
plete with factory-built- 34” veneered plywood (4 
sides) cabinet. Bellows-suspension, 5%” excur 


4 


tweeter 


70W Stereo Power Amplifier HF87 
28W Stereo Power Amplifier HF86 


FM Tuner HFT9O 
AM Tuner HFT94 


12W Mono Integrated Amplifier HF12 
Other Mono Integrated Amplifiers: 
50, 30, & 20W (use 2 for stereo) 


2-Way Bookshelf 
Speaker System HFS1 
3-Way Speaker System HFS3 
2-Way Speaker System HFS6 


& 342” cone 
t enclosure. Sys 
equency & best 


$47.50 
HFS1 Bookshelf Speak 


LGS-1 Brass Mat g 14” Legs 
HFS2 Omni-Directional Speak 


$3.95 

r System (not 

Eminently musical 

for stereo’ MODERN 
t. Mahogany or wa 


t $139.95 


IMPORTANT NOTE: Ali EICO kits built 
according to o instructions, and all 
EICO factory-assembied equipment, con- 
form to the high standards and specifica- 
tions as published in EICO literature and 
advertisements. All EICO factory-assembied 
equipment is completely and meticulously hand- 
wired throughout no printed circuitry; each 
factory-assembled unit is 100% final-tested 
throughout for each feature and function no 
spot’’ or ‘‘partia hecking 
test technique 


FREE CATALOG 


Over 1 MILLION EICO instruments in use throughout the world 


In EICO's final- 
nothing is left te chance. 


Add 5% in the West 


c. 33-00 N. Bivd., L. 1. C. 1, N.Y. 


Co., In 


‘ 
t 
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The specs prove it...your best buy is ww F/CO® 


TV-FM SWEEP GENERATOR 
AND MARKER #368 
KIT $69.95 WIRED $119.95 


PEAK-T0-PEAK 

VIVM #232 & 
UNIPROBE (pat. pend) 
KIT $29.95 

WIRED $49.95 


A Tests all receiving tubes (picture tubes with 
adapter), n-p-n and p-n-p transistors. Com- 
posite indication of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combinations of 
3 plate voltages, 3 screen voltages, 3 ranges of 
continuously variable grid voltage (with 5% accurate 
pot.). Sensitive 200 ua meter. 10 six-position lever 
switches: freepoint connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element in 
leakage test circuit. Direct reading of inter-element 
leakage in ohms. New gear-driven rolichart. CRA 
Adapter $4.50. 
8 Entirely electronic sweep circuit with accu- 
rately-biased increductor for excellent line- 
arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3-216 mc. Variable marker range: 2-75 mc 


os 


DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 

TESTER #666 

KIT $69.95 WIRED $109.95 
Complete with steel cover & handle 


RF SIGNAL GENERATOR #324 
KIT $26.95 WIRED $3995 @ 


| & a: 


E 


COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 

5” OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 


5” PUSH-PULL 
Oscillo: #425: 


scope 
Kit $44.95 Wired $79.95 


in 3 fund. bands, 60-225 mc on harmonic band. 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4-step decade). Narrow range phasing con- 
trol for accurate alignment. 
150 ke to 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! +1.5% freq. 
accuracy. Colpitts RF osc. directly plate-modulated 
by K-follower for improved mod. Variabie depth of 
int. mod. 0-50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret-mounted, siug-tuned coils for max. ac- 
curacy. Fine and Coarse (3-step) RF attenuators. 
RF output 100,000 uv, AF output to 10 v 
D Uni-Probe — exclusive with EICO — only 1 
probe performs all functions: half-turn of probe 
tip selects DC or AC-Ohms. Calibration without re- 


moving from cabinet. Measure directly p-p voltage 
of complex & sine waves: 0-4, 14, 42, 140, 420, 1400 
4200. DC/RMS sine volts: 0-1.5, 5, 15, 50, 150, 500 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 4¥2 
meter, can’t-burn-out circuit. 7 non-skip ranges on 
every function. Zero center 

— Features DC amplifiers! Fiat from DC to 4.5 0 

usable to 10 mc. Vert. Sens.: 25 mv/in.; inpu 

Z 3. megs; direct-coupled & push-pull throu j 
4-step freq.-compensated attenuator up to 1000:1 
Sweep: perfectly linear 10 cps 100 ke (ext. car 
for range to 1 cps). Pre-set TV V & H positions 
Auto sync. lim. & ampl. Direct or cap. coupling 
bal. or unbal. inputs; edge-lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 


FREE CATALOG shows you HOW TO SAVE 50% on 65 models of top quality professional test equipment. MAIL COUPON NOW! 


Tube Tester =625 


New Transistor 
Portable Radio RA-6 
Kit $29.95 

Wired $49.95 

Incl. F.E.T.; less 9V batt 
Prealigned RF, IF 
xfmrs; push-pull 
audio; 6” spkr. 


NEW Power & Bias 
Supply for 
Transistorized 
Eqpt. =1020 * 
Kit $19.95 

Wired $27.95 


33-00 Northern Bivd. L.1.C. 1, N.Y 


Add 5% 


in the West 1959 


qrurn PAGE FOR MORE EICO VALUES 


NEW Tube & 
CRT Fil. 

Tester +612 
Kit $3.95 

Wired $5.95 
Fast-checks 
radio/TV tubes, 
pilot lamps, etc. 


R-C Bridge & R-C-L 
Comparator =950B 
Kit $19.95 

Wired $29.95 
Reads 0.5 ohms- 
500 megs, 

10 mmfd-5000 mfd, 
power factor 


jv * } 


Series /Parallel 
R-C Combination 
Box +1140 

Kit $13.95 
Wired $19.95 


~~ a a EICO 


VTVM Probes 
Kit 

Peak-to-Peak $4.95 

$3.75 
High Voltage 
Probe-1 
High Voltage 
Probe-2 
Scope Probes 
Demodulator . $3.75 
Direct $2.75 
Low Capacity $3.75 


Kit $34.95 

Wired $49.95 

e tests 600 mil 
series string type 
tubes 

e illuminated 
roll-chart 

Pix Tube Test 
Adapter $4.50 


6V & 12V Battery 
Eliminator 

& Charger +1050 
Kit $29.95 

Wired $38.95 
Extra-filtered for 
transistor equipt 
=1060 Kit $38.95 
Wired $47.95 


33-00 Northern Bivd. 
L.1.C. 1, WY. 


Wired 
$6.95 
$4.95 


© Hi-Fi ( Ham Gear. 


20,000 Ohms/ Volt 
V-0-M =565 

Kit $24.95 

Wired $29.95 
1000 Ohms/Voit 
V-0-M =536 

Kit $12.90 

Wired $14.90 


C-11 


Show me HOW TO SAVE 50% on [] Test Instruments 
0 Send free Stereo Hi-Fi 


Guide. Send me FREE Catalog, name of neighborhood 


$6.95 
$4.95 
$5.75 


$3.95 
$5.75 


RADIO-ELECTRONICS 





Radio-Electronics 


Hugo Gernsback, Editor 


SPACE ELECTRONICS 


... Electronics Is Closely Linked to Space... 


HEN electronics was born, it was a purely man- 

made science—chiefly radio waves created by man 

and used by man almost exclusively for com- 

munication. That radio waves could have been in 
use by nature billions of years ago was undreamt of by the 
then radio pioneers. 

Modern electronics teaches that space, once thought of as 
empty, is filled with a variety of natural radiation and 
matter. 

It thus becomes necessary to adjust our thinking and 
differentiate between mundane and space electronics in many 
directions in the coming Space Age. 

How empty is the vast vacuum of space that permeates the 
universe? In truth, it is not “empty” at all. Besides an 
abundance of hydrogen atoms calculated at about one atom 
per cubic centimeter as well as dust particles, occasional 
meteorites and other tangible matter, there is a vast array 
of electronic radiation. 

Radio astronomy has shown us that space abounds with 
natural radio emissions coming from every direction of the 
heavens. Some of the intense radio waves are thought to 
have their origin in novae—exploding stars, or colliding 
suns and galaxies—a common phenomenon in the universe. 
Other emissions come from hydrogen clouds. 

In our own small solar system, several planets—chiefly 
Jupiter and Venus—are the sources of radio waves. Scien- 
tists sre not unanimous about how these radio emissions of 
our planets are created. There are a number of theories. Part 
of the radiation is undoubtedly thermal. That is, it is the 
very-long-wave heat radiation from the visible warm surface 
of the respective planets. The other component of non- 
thermal character probably originates in super lightning 
flashes. 

Our sun, too, is a radio-wave emitter and, in addition, 
transmits other electronic radiations, such as hard X-rays, 
gamma rays, infrared and ultraviolet, as well as cosmic. 
There may be others not detected so far. 

In addition to all these, the universe abounds with addi- 
tional electromagnetic radiation in the form of light and 
gravitation. Einstein long suspected that gravitation is 
somehow or other linked to the electromagnetic forces. So 
far there is no proof of such a connection, but time, most 
scientists believe, will prove him right. Einstein thought 
of gravitational fields as similar to magnetic fields. The stu- 
pendous force which binds the solar planets together must 
indeed pervade the whole system, otherwise they would fly 
apart. 

But of all radiation, cosmic energy is thought to be the 
most powerful, at least electronically, so far investigated. 
This radiation consists of highly energetic atoms and ions. 
Where X-rays from the sun are mostly stopped by the 
earth’s atmosphere, cosmic radiation protons can still be 
detected in our deepest mines. Their penetrating power is 
so vast that a thickness of 1 meter (39 inches) of lead stops 
only half of their particles. The major part of cosmic radia- 
tion is grouped in the neighborhood of 2 Bev—2,000,000,000 
electron volts—a thousand times the energy of radioactive 
particles! 

Man is continuously exposed to cosmic radiation. About 
2,000,000 cosmic particles hit all humans every day and 
penetrate their bodies. Out in space, far removed from the 
protective blanket of our terrestrial atmosphere, cosmic 
radiation is many times more powerful than on earth. 

What is the origin of cosmic radiation? We still do not 
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know all the answers. Mil 
discovered and named th 
complete transformation 
although that idea has 
Drs. Menzel and Salisbury 
nent of cosmic radiation 
in the solar atmosphere 
7,000 miles have been dete 
While cosmic adlatio! 
than all othe: ad 
science has so fa 
of millions of ho sey 
for billions of years 
future will find a 
energy along with the al 
But space has other « 
them comets and cometoid 
because recently 
For a numbei 
of flying saucers, 
by the US Air For 
Most flying sauce 
“sky-hooks” 01 
tions and optic 
unidentified flying 
to vanish complete 
radar screens, not 
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A 45-)v-per-meter sensitivity makes this 


power-packed receiver a really hot set 


“TRANSISTOR 


By HAL WITTLINGER * 


UILDING a_ vest-pocket seven- 
transistor radio from scratch is a 
project not every do-it-yourself 
enthusiast wants to undertake. 
It often means a long, complicated job. 
For those who do and are equipped to 
deal with the “bugs” that often appear 
in home-built equipment, the receiver 
described here should well repay the 
effort. Its performance compares favor- 
ably with that of the better commercial 
seven-transistor radios. As you can see 
in the photographs, it has also a good, 
professional appearance. 
This little portable set was designed 
for the following requirements: 
> Fit in a _ vest-pocket size, 
weight plastic case. 
> Have sensitivity and power output 
comparable with good commercial 
seven-transistor receivers. 
Have exceptionally low 
drain. 
Provide 
tening, 
battery 


light- 


current 


facilities for earphone lis- 
providing a reduction in 
drain. 

*Electron Tube Division Radio Corporation of 
America, Harrison, N. J. 
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Fig. 1—Circuit of the 7-transistor receiver. 


>» Use standard, readily available 
transistors and components. 


Circuit details 

Fig. 1 shows the receiver circuit. 
The converter stage uses a 2N140 junc- 
tion transistor, and is followed by a 
two-stage if amplifier using 2N247 
drift transistors. The emitters of the 
2N247’s are connected in parallel so 
a single bias network can be used for 
the two if amplifier stages. Ave voltage 
is applied to both. Regeneration in- 
creases if amplifier gain. The amount 
of regeneration is determined by R4. 
Increasing it reduces the maximum 
gain, and vice versa. The 330,000 ohms 
used for R4 gave, in this set, the 
highest possible if amplifier gain with- 
out oscillation. 

The 1N295 crystal-diode 
tector is followed by a class-A af volt- 
age amplifier, a class-A driver and a 
push-pull class-B output stage, all 
using 2N109 transistors. Although 
using two class-A af amplifier stages 
to provide higher gain may not seem 
economical, the operating conditions for 
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ci4 SPEAKER 


them are such that they draw less cur- 
rent than many single-stage af ampli- 
fiers. 

The class-B output stage is somewhat 
unusual. The forward bias needed to 
minimize “crossover” distortion comes 
from the de voltage drop across the 
preceding stages rather than from a 
resistor. This arrangement, detailed in 
Fig. 2, avoids the usual power loss in 
a bias resistor. It also provides eco- 
nomically the relatively large amount 
of bias needed to minimize distortion 
in the class-B stage at low battery 
voltage. Inverse feedback from the out- 
put transformer’s primary to the in- 
put of the driver (through R13) also 
helps minimize distortion. 


Construction details 
The receiver chassis is a 2% x 
3-11/32-inch piece of linen-base phenolic 


R!—4,700 ohms 

R2—33,000 ohms 

R3—1! 800 ohms 

R4—330,000 ohms 

R5, 6—560 ohms 

R7—3,900 ohms 

R8—pot, 10,000 ohms, with spst switch 

R9I—270,000 ohms 

RI0O—10 ohms 

Ri i—15,000 ohms 

RI2—56 ohms 

Ri3—1.5 megohms 

R14—12 ohms 

RI5—56 ohms 

All resistors ‘/2 watt, 10%, 

Ci—tuning capacitor: 10-208-yuf antenna section: 10- 
100-uuf oscillator section (Lafayette MS270 or 
equivalent) (and Lafayette knob KN-24 or equiv- 
alent) 

C2—trimmers on Cl 


15—2 wf, 6 volts, electrolytic, miniature 

Cl0O—5 pf, 8 volts, electrolytic, miniature 

Cl4—50 wf, 12 volts, electrolytic, miniature 

Ci7—8 wf, 12 volts, electrolytic, miniature 

Ci8—16 uf, 12 volts, electrolytic, miniature 

Ci9—.05 uf 

All capacitors 12 volts minimum unless noted 

BATT—9 volts (RCA VS309 or equivalent) 

D—IN295 

J—miniature phono jack, normally closed 

L—antenna coil, modified Miller 2005, see text 

S—spst on R8 

TiI—455-ke oscillator transformer (Miller 2021 or 
equivalent) 

T2, 3—455-ke if transformer: primary, 25,000 ohms; 
secondary, 600 ohms (Miller 9-Cl or equivalent) 

T4—455-ke if transformer: primary 25,000 ohms; sec- 
ondary, 1,000 ohms (Miller 9-C2 or equivalent) 

T5—driver transformer: primary, 10,000 ohms; sec- 
ondary 2,000 ohms, ct (UTC DO-TII or equiva- 
lent) 

Té—output transformer: primary, 1,500 ohms, ct; 
secondary, 12 ohms (UTC DO-TI7 or equivalent) 

Vi—2N140 

V2, 3—2N247 

V4.5, 6, 7—2N109 

Case—4!/, x 25% x I'/e inches (Lafayette MS-302 or 
equivalent) 

Speaker, 12 ohms (RCA 239S! or equivalent) 

Miscellaneous hardware 
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From the front, 
mostly transistors 
and transformers 
come into view. 


Most of the smaller com- 


ponents, resistors 


and ¢a- 


pacitors, are on the back 


of the chassis. 














FOR ACCESS TO C2-a,b 





Fig. 3—The blank-cut chassis shown actual size. 








Checked out at Plainfield, N. 
roughly 25 miles from New York City 
sensitivity and selectivity were adjudged 
excellent. A powerful station 7 miles 
away which blankets nonselective 
ceivers was kept in its own hannel 
WRCA in New York was received with excellent volume on 
the first and second stories and in the basement, indicating 
good automatic volume control. Stations in Buffalo, N. Y.; 
Cleveland, Ohio, Philadelphia and Pittsburgh, Pa., were re- 
ceived. Quality was good. 
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1/16 inch thick. Mounting holes for 
the if transformers, transistor sockets 
and af transformers are made just 
large enough to assure snug fit (see 
Fig. 3). Eyelets are installed in holes 
for resistor and capacitor leads and 
act as solder terminals. Remove the 
oscillator transformer (T1) from its 
shield can and mount it on a small 
phenolic bracket just above the first if 
transformer, as shown in the photos. 
Cement the sockets for the af input 
and driver transistors flat against the 
back of the chassis. They are held 
firmly in place by solder connections to 
associated resistors and other compo- 
nents. Before mounting the tuning 
capacitor on the chassis, carefully mark 
off its position to assure alignment of 
the capacitor shaft with the hole in the 
plastic case. The cutout shown in Fig. 3 
gives access to the trimmers. Then cut 
down the shaft of the capacitor so the 
portion extending through the mounting 
plate is 3/32 inch long, and extend the 
threads in the hole through the center 
of the shaft with a 4-40 bottom tap to 
accommodate the dial mounting screw. 
Then, cement the tuning capacitor to 
the chassis. 

The oscillator and if transformers 
are J. W. Miller subminiature types. 
The af driver and output transformers 
are UTC type DO-TS units. If the 
assembled set oscillates, reverse the con- 
nections to any one winding on either 
the driver or output transformer. 

Several types of speakers were com- 
pared to find one which combined the 


necessary shallowness with good tone 
quality and efficiency. The one finally 
selected was a 24-inch speaker only % 
inch deep. The ferrite antenna is a 
Miller type 2005. To assure proper cov- 
erage of the broadcast band with the 
Lafayette MS-270 tuning capacitor, 30 
turns are removed from the terminal 
1 end of the antenna. 


Case modifications 

To fit the chassis receiver into the 
Lafayette type MS-302 case, an internal 
shoulder around the hole for the shaft 
of the tuning capacitor and a brass 
nut in the lower part of the case have 
to be removed. A rectangular opening 
in the top of the case must also be cut 
for the volume-control knob. These 
operations should be performed with 
a hand grinder. Drill two holes for the 
mounting screws of the tuning capac- 
itor and remove the molded plastic 
webbing in the speaker openings. As 
shown in the photographs of the com- 
pleted receiver, 99 of the available open- 
ings are used. These are drilled out and 
filed square with a needle file. Glue a 
piece of white satin to the inside of the 
case as a grille cloth. Be very careful 
when grinding and drilling to avoid 
cracking the brittle plastic and to 
minimize discoloration due to heating 
the plastic with high-speed drilling. 

The component layout shown in the 
photographs was very carefully worked 
out and minimizes undesired coupling 
between stages. It provides an in-line 
arrangement with short leads in the 


ROTARY-SWITCH REPAIR 


By LAWRENCE SHAW 


HE contact points on a wafer-switch 

stator often “give” with use and time, 
making contact with the rotor intermit- 
tently —or not at all. The repair is 
simple, if the switch can be disas- 
sembled. 

The switch 
around some 


contact must be bent 
object placed in back 
of the contact area such as the large 
paper clip bent out of shape (see 
Fig. 1); mere pinching together is not 
satisfactory, it only makes matters 
Put a piece of metal behind 
the contact and then pinch! This piece 
of metal must be large enough so that 


worse. 


a bend in the contact is made at this 
point. 

The tips of the contact arms facing 
the center or rotor are often grooved. 
Prior to pinching, a piece of wire such 
as from a paper clip is placed in this 
groove (see Fig. 2). The formed wire is 
then placed on the end of the contact 
and the pressure of the pinching opera- 
tion is applied. The contact ends will 
not be mashed or deformed by the pinch 
as would be the case if the formed wire 
is not used. END 


Fig. 2—Wire placed in contact 
zroove keeps it from getting 
deformed during repair. 


Fig. 1—Bend switch contact around 
large paper clip to restore 
proper shape and pressure. 


critical base and collector circuits. Cit 
cuit returns and bypass capacitors fo 
each stage are connected to ground 
points as close as possible to the asso 
ciated transistor socket. 


Aligning the receiver 

A standard alignment procedure is 
used for the if stages. Apply a modu 
lated 455-ke signal through a 0.1-uf ca 
pacitor to the high side of the antenna 
tuning capacitor and tune the three if 
transformers for maximum audio out 
put. 

To get optimum performance over th 
broadcast band, the converter is aligned 
in the following manner: Set the signal 
generator at 600 kc, with about 30 
modulation, and couple it loosely to the 
antenna of the receiver. Then tune the 
receiver to the generato 
adjust the slug in the 
for maximum output. Rock the tuning 
capacitor back and forth during this 
adjustment. Now tune the signal gen 
erator and receiver to 1600 ke and 
adjust the oscillator trimmer for max 
imum audio output. As a final step, set 
the signal generator at 1400 ke, tune 
the receiver to the generator signa 
adjust the antenna t) 
imum audio output. 
entire alignment 
increase in output can be obtained 
adjusting the antenna trimmer. 

This procedure provides thre 
tracking and assures optimum pe} 
ance over the entire b 
The receiver’s sensitivity 
battery and 25-mw output varies f 
45 wv per meter at 1400 ke to 150 
at 600 ke. With a battery, 
sensitivity for output 
from about 200 to 500 uv per mete 


signal and 


oscillator co 


imme rol 
Ther 


procedu ¢ 


l'€ peat 


until 


oadeast 


with 


6-volt 


25-mw 


Power consumption and output 

The average powe) 
from the 
equal to 0.7E*R:, where E 


output avallabi 


receiver is approximatel 
is the battery 
voltage, R, is half the collector-to 
collector impedance of the output trans 
former, and 0.7 is the approximaté 
efficiency of the output transforme 
When E 9 volts and R 750 ohms 
(the values used in the receiver), the 
calculated average po. 
about 75 mw. 

Actually, the output 
about 80 mw maximum and about 
mw undistorted at full battery voltage, 
and about 40 mw maximum and 20 mw 
undistorted when the battery 
has fallen below 6 (generally 
considered the “end-of-life” point 
the battery). Because an output 
to 2 mw provides a comfortable 
ing level through an earphone, 
battery can generally be 
yond its normal life span. 

The battery under n 
conditions is about ma and 
5 ma at 1-mw output. At 
put the battery drain is about 19 ma. 
Battery drain is reduced about 50 
when the earphone is used, because the 
class-B output stage is 
when the earphone is plu 


out} 


pote ntl: 
volts 


used 

drain 
“nn 

3.7 


50-mw 


disconnected 
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“Different” circuit lets you make 


a transformerless wireless mike 


ONITCHER 


By IRVIN C. CHAPEL 


HE Snitch is a voice-modulated 
three-transistor radio transmitter 
ess microphone. It is small 
to fit into a rubber ball. In 
that with my unit. 
modulating system which 
need for a modulation 
ised. The output of a 
hearing-aid microphone 
base through capacitor 
To use a high-output 
, connect it to V2’s base 
is operated as a 
audio amplifier. It is 
V2, the modulator, 
mitter stage. Current 
(V3) is delivered by 
s controlled by the 
V2’s base. Thus we 
output signal. What 
COIL y ike is shown in Fig. 2. 
SUPPORT ‘h f cillator (V3) radiates its 
' t antenna coupled 
iit. This signal can 
broadcast receivers 
frequency as the 


Transistors, capaci- : 
tors and ferrite an- determined by the 
tenna are mounted , ty. Tests indicate a 
on one side of the atisfact it to a National NC-88 
chassis. é t feet, using a 30-inch 

he Snitcher and about the 


Same ( ne ecelver. 


Put one together 


To make a Snitcher, shape and drill 
the termina ard first (see Fig. 3). 
I used a ece of 3/64-inch Micarta 
measuring 15% x 3% inches. Drill all 
holes before folding the ends, to save 
time lat I vend the battery-holding 
ends ut vy, make a wood form 
block 1 x 1% x 1% inches. Round the 

battery-holding ends 

lius of about % inch. 

on of the forming tool 

allel pieces of wood, 

incl Heat the Micarta to 

about , until it becomes pliable. 

Now, the « an be folded at right 

angles by g ie inner form block 

to hold é arta against the outer 
form blocks f a few minutes. 

Next, t the coil support. Use sheet 
1b XxX ; inches. Since it is also 


With the battery re- 
moved, placement of 
the resistors can be 
seen, tin, 
, connect to the negative battery ter- 

minal, d holes for the holding rivets 


NOVEMBER, 1959 35 





CK722(3) 























Ri—4,700 ohms 
R2—180,000 ohms 
R3—82,000 ohms 
R4—680 000 ohms 
R5—9,100 ohms, 5% 
R6—5, 100 ohms, 5% 
All resistors '/2-watt 10% unless noted 
Cl, 2—5 uf, 12 volts, electrolytic 
C3—100 uuf, tubular ceramic 
C4—200 uf, tubular ceramic 
C5—.01 uf ; 
Fig. 





UNMODULATED RF MODULATED RF 


Fig. 2—What the modulated 
signal looks like. 


output 


and negative terminals before bending. 
The long narrow part of the coil sup- 
port fits into the base end of the ferrite 
antenna coil. If you wish, this 
end of the support to the antenna-coil 
lug that connects to the negative supply. 

Now, mounting resistors and capac- 
itors should be easy. Miniature eyelets 
let you fasten parts to both sides of 
the panel (they act as feedthroughs), 
so keep the capacitors and transistors 
on the front side and the resistors on 
the back (under the battery) for a 
neater layout. 

The %-inch eyelets make satisfactory 
terminals for the battery and also for 
fastening the support piece to the 
panel. After the and capac- 
itors are fitted to their positions, rivet 
the coil support to the panel and com- 
plete the soldering operation. Do not 
solder the transistors in position until 
all other components have been double- 
checked. Temporarily insert the battery 
and check for proper clearance. In my 
unit the battery was slightly loose and 
I had to fasten a piece of clear plastic 
to one end of the chassis to keep it in 
place. 

While the remaining assembly does 
not require much time, the procedure 
is full of do’s and don’t’s. 

Be sure that the battery is not in 
position. After you which 
way the transistors go, hold their wire 
leads with a pair of long-nose pliers to 
help dissipate some of the soldering 
heat. Use solder and only 
enough heat and time to melt the solder 
and permit it to flow around the tran- 
leads. This is a place where a 
cooling swab of some kind will help 
keep the heat from traveling up the 
wire leads to the transistor itself. Make 
a careful final inspection of all connec- 
tions, position of the transistors, ete. 
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solder 


resistors 


determine 


rosin-core 


sistor 


1—Circuit of the 


L—ferrite antenna coil, 7/16 x 2 inches (Allied 
51C036 or equivalent) 

Vi, 2, 3—CK72? 

Mike, hearing aid, low impedance 

Battery, 9-volt (Eveready 216 or equivalent) 

Micarta sheet, 3/16 x 34% x 1% inches 

Tin sheet, '/, x I'/% inches 

Miniature eyelets 

Ye-inch eyelets 

Miscellaneous hardware 


three-transistor unit. 
and you are ready to insert the battery. 


What to expect 

In a breadboard layout, current aver- 
aged about 1.4 ma with an input of 8 
volts. This current varies with tem- 
perature and with different transistors, 
but a range of 1 to 2 ma should give 
satisfactory performance. 

After the unit was completed, it was 
checked with an oscilloscope. The input 
was a 400-cycle sine wave. 

As a portable receiver moved 
away from the Snitcher, the signal 
became weaker and heterodynes from 
distant broadcast stations prevented 
reception from the unit. The satisfac- 
tory distance was about 10 to 15 feet, 
even through walls and _ partitions 
which contained electrical wires, plumb- 
ing pipes, ete. 

To find the frequency to use, turn 
a radio receiver on and tune across the 
broadeast band. Around the 650-ke 
mark (+100 ke), you will probably 
find a spot where no strong stations 
are operating. Set your receiver at that 
place and with the Snitcher battery in 
position, move coil L’s ferrite slug in 
or out until the radio signal from it 
can be heard on the broadcast receiver. 

A handy way to do this is to place 
the Snitcher near a clock (a_ noisy 
alarm clock is fine) and about 6 feet 
away from the receiver. Then as the 
ferrite slug is moved in or out, the 
tick of the clock will modulate the 
signal generated by the Snitcher and 
will be heard on your radio receiver. 

When operating positions are 
changed, you may have to retune the 


was 
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Fig. 3—Chassis and coil support detail. 


receiver a trifle. Any 
antenna length also changes the fre 
quency of the output signal. Adjust 
the ferrite slug in coil L o1 
radio receiver to get back on freque ncy 





radio chang 


retune tne 


Performance notes 

In the final stage (V3) a CK768 w 
give about 10% better performance, b 
the less expensive CK722 

A low-impedance magnetic 
gave a performance unit of 5, a 
square type capacito1 
and a 2,200-ohm earphone 
and with some hum. The low 
pickup is a surplus 
which has a de resistance of 140 oh 

A 30-inch antenna 
However, longer and 
may give a better output. Experiment 
to find out which is best for you 
Snitcher. Clipping the antenna to a 
grounded object also improves the out 
put. The change in frequency was about 
15 ke when a_ 10-foot 
used. 


is satisfactory 


pick ip 


] } rs ) 
pickup abou 
only about 1 
Impedance 


hearing-aid mike 


is recommended 


shorte lengths 


antenna was 








STAMP OF APPROVAL 


A mail-order tube advertisement in RADIO-ELEC- 
TRONICS is its own stamp of approval—your as- 
surance that you will get what you pay for when 
you order. Since January, 1956, RADIO-ELEC- 
TRONICS has insisted that mail-order tube adver 
tisers tell you that their tubes are new and unused, 
or, if they’re not—that they are seconds, rejects 
or otherwise imperfect. Over the years this has 
cost us thousands of dollars in advertising—but it 
has protected you. 
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An old-timer tells of his experiences during the early 


days of radio repair 


— 


By GUY S. CORNISH 


AY back in the early days when 

the click of the ham’s telegraph 
key and the flash of the spark gap 
were giving away to the vacuum-tube 
phone rig, I became interested in radio 
servicing as a sideline. Later, I opened 
a repair shop in Cincinnati under the 
name Cornish Radio Hospital. Radio 
repairs for several large stores were 
handled at this shop. When public 
address entered the field, it too became 
a part of the service business. Tele- 
vision soon followed. After 35 years 
in the business I retired in 1952. During 
these many years I encountered some 
odd and unusua! service calls. 


The midnight radio 

A woman called and said her radio 
started to play at midnight when all 
were in bed. Her husband armed him- 
self and went downstairs. He pulled 
the plug from the wall and checked 
the windows and doors to see if any 
were open. Finding nothing wrong, he 
returned to bed after instructing his 
wife to call me in the morning. I made 
the trip to her home and found the 
trouble in the power switch. The spring 
had come loose from the shaft and 
dropped down, shorting the contacts. 
A new switch was the answer. 


A rush of water 

Another caller said she could hear 
water running in her radio in the 
living room whenever the faucet was 
turned on in the kitchen. This I wanted 
to hear, too! I made a call at her home 
and sure enough I heard the water 
running. A plumber had installed a 
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hot-water heater in the basement and 
left the ground clamp hanging loosely 
on the water pipe. When water was 
drawn in the kitchen, the vibration 
of the pipe resulted in a variable re- 
sistance in the ground circuit. Tighten- 
ing the clamp got the water out of 
the receiver. 


The red-faced doctor 

Then there was the doctor who had 
a very expensive Scott radio. At times 
he was getting a very loud hum and 
whistle which made satisfactory re- 
ception impossible. He said he thought 
somebody in the neighborhood had a 
ham transmitter. I told him I would 
bring over my radio compass and it 
would lead me to the culprit. Well it 
did, right to his office and hospital in 
the next block. Was his face red! 


11:30 static 

Another call was from a woman 
who said her radio was OK but, when 
her favorite program came on at 11:30 
am, the set refused to operate for a 
half hour and all she could get was 
noise. I told her there must be some 
local interference but she insisted it 
was in her radio because her sister 
up the street had no trouble. She asked 
me to come a little before 11:30, which 
I did. The set operated OK until he. 
program started. Then reception broke 
up and all you could hear was noise. 
Just then, her husband came in and 
said that they had the same trouble 
every day. He came home each day to 
eat dinner at 11:30 and let his motor 
run to keep the truck warm, as it was a 


had 


our 
troubles 


t00... 


was a case of 
which a_ few 
a capacitor cleared up. 


very nter. It 
ignition interfe 
suppressors and 


seve 
rence 


Why | have gray hair 

never will forget 
came from a man who owned an early 
Scott receive He said the _ radio 
played OK when he turned the 
volume contr: got a scratchy noise. 
I remove and replaced 
the conti controls were left 
as they we when the station was 
coming in OK. When I put the chassis 
back in the cabinet, reception was 
terrible. A faint voice could be heard 
but static and whistles made _ recep- 
tion impossible. I began wondering if 
I had broke1 lead or knocked some- 
thing loose. While 1 stood there ponder- 
mystery, the announcer came 
in and said We are sorry we cannot 
continue oadeast from Europe 
nditions are not suit- 
d to hear these words! 
switched over to the 
t while I had the 
cabinet. 


One ¢all which I 


chassis 


tner 


ing this 


because 
able.’”’ W 
The station had 
foreign bi 

chassis out of the 


Wife on parade 
Thers Na a man 

getting 

finally decided t« 

mas. It nstalled 


talked about 
long time and 
yrder one for Christ- 
the day before 
so he could get the holiday programs. 
A short after it was turned on, 
the set went ad. He noticed that 
when his w wal:ed across the floor 
the set play and told me 
that he walking so he could 
hear his program. An unsoldered con- 


who 
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tact was the cause of his trouble. 


Lightning plays games 

My brother, who lived just east of 
Cincinnati, had one of the older home- 
made using a varicoupler con- 
nected as a regenerative detector and 
a stage of audio amplification in a 
wooden cabinet. The coupler consisted 
of a large coil with taps, with a rotor 
in the center. This rotor was connected 
with flexible stranded copper wire so 
that it could be rotated. A_ violent 
storm came up and. lightning struck 
his antenna, came down into the set, 
punched a hole in the side of the cabinet 
and jumped about 2 feet to the tele- 
phone. The telephone was completely 
destroyed. When I examined the set, 
I found that the only damage was that 
the lightning had melted the stranded 
wire into a solid lead. When this was 
replaced with another piece of stranded 
wire, the set was as good as new. 


sets, 


Intermittent noise 

One complaint was terrific noise at 
times in a Clear Tone receiver. The 
customer said he was getting nowhere 
by calling service technicians. He said 
everybody he called charged him $2.50 
and found nothing He asked 
me if I would come double or nothing, 
meaning $5 if I found the trouble and 
nothing if I did not. I gambled and 
said yes. After a half hour of checking 
I found nothing. Just as I was leaving, 
the noise came in. The wind was blow- 
ing his antenna against the metal 
gutter of the house and therefore the 
set was noisy only when the wind was 
rather strong. A piece of split loom was 
taped on the lead-in and the owner was 
happy. I got the $5. 


wrong. 


Only worked in the shop 

I ran into another very peculiar 
trouble with a five-tube Atwater Kent 
radio. It had three 226’s, one 227 and 
one 171-A. The set was brought in be- 
cause it went dead and I found the 
detector tube burned out. I replaced 
this tube and the set worked perfectly. 
Over my bench I used a 100-watt lamp 
for illumination and while checking 
the set I kept the lid open. After a 
15-minute perfect test the owner took 
the set home. Back he came in a couple 
of hours, saying the set was still dead. 
Again the set was put on the bench, 
the lid opened and the tubes and cir- 
cuit checked, but nothing was found 
wrong. And again he took it home only 
to find it would not work. This time 
I found that when the lid was open 
the set was OK but when the lid was 
closed the set went dead. The trouble 
was the detector tube. It was light- 
sensitive. I told the RCA distributor 
about it and he gave me two tubes for 
it and sent it back to the laboratory. 

These are but a few of the strange 
things that came up during the early 
days of radio repair. Times have 
changed and so have the troubles, but 
I doubt if today’s sets present prob- 
lems that are too different from those of 
years gone by. END 


38 


“INVENTORS of RADIO” 


Prof. A. E. DOLBEAR 


[1837-1916] 


By ERIC LESLIE 


UR April issue told of an American, 

Dr. Mahloon Loomis, who demon- 
strated a system of communications by 
electromagnetic waves before Marconi 
was born. In 1882, just 10 years after 
Loomis’ patent was granted, Prof. Amos 
E. Dolbear demonstrated what he called 
an electrostatic telephone before the 
Society of Telegraph Engineers and 
Electricians meeting in London, Eng- 
land. This occasion—March 23, 1882— 
was probably the first time the human 
voice was transmitted by radio. 

Professor Dolbear (Tufts College, 
Boston, Mass.) was a _ distinguished 
researcher in a number of fields of 
physics. His microphones and electro- 
static telephone system were considered 
by many superior to Bell’s. He also 
developed a number of instruments and 
classroom demonstrations, and investi- 
gated so many subjects that it was 
stated that a scientist pioneering in 
almost any field would be likely to 
find that Dolbear had already written 
something on the subject. 

Although Dolbear considered it elec- 
trostatic, there is little doubt that his 
device would be defined as an induction 
telephone today. It consisted of an 
induction coil with a battery and micro- 
phone inserted in the primary. One end 
of the secondary was grounded, the other 
attached to a large elevated capacitor. 
According to Dolbear’s explanation, a 
charge on the metal plate of a capacitor 
induces a charge of opposite sign on 
one placed near it. Therefore, another 
large elevated plate was used as the 
collector or antenna of his receiver. 
The battery in the receiving equipment 
demonstrates Dolbear’s belief in dif- 
ference of potential between ground and 
elevated point, and apparently 
intended to serve a similar purpose as 
the modern “bias battery.” Probably it 
was of some use, acting as a chemical 
rectifier of radio-frequency currents. 
The range, as demonstrated in 1882, 
was only a few feet, from one room to 
another. 

In 18838, Dolbear appears to have 
broken through into true radio without 
fully realizing it. He told the American 
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Association for the 
Science, “Louder and 
were obtained by using an induction coil 
having an automatic break interrupte) 
and with a Morse key in the primary 
circuit, one terminal of the 
grounded, the other in free air, or in a 
condenser of considerable capacity. 
At times I have employed a gilt kite, 
carrying a fine wire from the secondary 
coil. The discharges are then apparently 
nearly as strong as if there 
ordinary cirecuit’’* 
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Dolbear’s transmitting and_ receiving 


circuits. 


This equipment, installed at the 
Electrical Exhibition in Philadelphia, 
produced signals that could be received 
in any part of the large building and 
immediate neighborhood. In other ex- 
periments, he claimed a _ transmission 
range of 13 miles, not an unreasonable 
figure for spark telegraphy with his 
crude apparatus. Though he was trans 
mitting with true radio waves and no 
longer was depending on the capaci- 
tance effect of his ‘condensers,’ he 
apparently never suspected that fact, 
and always explained his results as a 
sapacitance effect. 

It is not quite clear why Dolbear 
made no attempt to commercialize his 
telegraph. Possibly his electrostatic 
theory, which would have made him 
pessimistic as to the maximum range 
of the equipment, and the poor receiv- 
ing apparatus, may have been among 
the causes. At any rate, he considered 
his inventions important enough to 
patent (US Patents 350,299 and 355, 
149) and he had in 1883 a wireless 
transmitter equal to and almost identi- 
cal with that which Marconi demon- 
strated in 1896. END 


*Hawks, Ellison, Pioneers of Wireless, page 135 
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The wire 


line is no longer simple. The te/le- 


phone engineer has to be part radio engineer 
-- and part electrical engineer also 


ELECTRONICS 
on the | 


by HAROLD B. MCKAY = 


NGINEERS are a specialized lot. 
Radio engineers, telephone engi- 
neers and electrical engineers 
often find themselves in such 
narrow fields that they can barely con- 
verse with each other; yet the end 
products of their efforts—communica- 
tion systems, computers or industrial 
controls—may have to be serviced by a 
technician who knows all three fields. 

At one time this would have been 
impossible because of lack of a com- 
mon language. To a telephone man for 
instance, a choke is a retardation coil; 
a transformer, a repeating coil; an 
amplifier, a repeater; a solder terminal, 
a punching, and standing-wave ratio 
becomes “return loss.” 

Communication and computation 
were largely upon mechanical 
operations in the past. Both calculating 
machines and telephones required me- 
chanical operations to operate them. 

Even present-day dial telephone 
switching systems use a vast number 
of motor-driven or magnet-operated 
mechanical switches to establish con- 
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nections. Radio, on the other hand, 
requires little more than the turning of 
a dial to establish communication. 

The advance of electronics is chang- 
ing all this. Miniature parts, printed 
circuits and manufacturing techniques 
developed for radio are finding their 
way into other fields. The computer field 
is a unique combination of telephone 
and radio circuitry. 

The dial telephone system is actually 
a giant nation-wide computer which 
translates a dialed number into a con- 
nection to any one of several million 
telephones. It requires counter circuits 
to count the number of pulses coming 
from the dial, memory or storage cir- 
cuits to retain this number for a time, 
and directing circuits to patch together 
the network of wires necessary to com- 
plete the call. Computers have the same 
types of circuits, but generally use 
electronic rather than mechanical 
switching methods. 

Rapid advances in the computer 
field have resulted in switching tech- 
niques which are being adapted to the 
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Fig. 1—A telephone repeater that amplifies in both directions without feedback. 
The networks are the electrical equivalent of the line to which each is coupled. 
The transformers connected to the phone lines are called hybrid coils. 
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telephone field by computer designers. 
Electronics for communication 

An example of electronics’ 
the communication field can be 
what has happened to the 
as used in the _ telephone 
Actually, telephone companies were the 
first to use electronic amplifiers; radi 
came later. The first extensive 
Lee de Forest’s vacuum tube came 
when the telephone companies adopted 
it for use on long-distance telephone 
lines. This made the first transcontine1 
tal telephone conversation 
1915. 

To this day, the 
amplifier or “repeater” consists of 
two vacuum tubes connected so that 
amplification in each direction results 

This is done by using two amplifiers 
which are coupled by a “hybrid coil” 
at each end. A telephone is basically a 
two-wire instrument, and transmission 
and reception take place over the 
same two wires. An ordinary vacuum- 
tube amplifier, however, will amplify in 
only one direction. For a two-way con- 
versation, two must be used, one for 
each direction. This is essentially a four- 
wire operation and many long-distance 
telephone circuits use four wires, two 
for each direction of transmission. 

However, at some point before it gets 
to the user’s telephone, the circuit must 
be converted back to two wires. The 
hybrid coil does this. Fig. 1 shows a 
two-way amplifier. Note that the out- 
put of one tube appears to be con- 
nected through the hybrid coil to the 
input of the other. Normally a cir- 
cuit like this would continuous 
feedback or oscillation if it were not 
for the design of the hybrid coil. 

The action of the hybrid coil can 
be learned from studying Fig. 1. A 
requirement for successful operation 
is that network NET be the electrical 
equivalent of the telephone line. When 
the EAST party speaks, the alternating 
current generated by his voice travels 
along the line and enters the hybrid 
coil. It emerges at points A and B and 
enters the EAST-WEST amplifier. Half 
the power generated by his voice will 
be lost in the network, but the amplifier 
has enough gain to compensate fo1 

Part of the voice currents will als 
enter winding E, but these will be 
stopped at the WEST-—EAST amplific 
which will not amply in the reverse 
direction. 

The portion of the voice power which 
took the upper branch of the circuit 
into the EAST-WEST amplifier is ampli 
fied and proceeds into winding }f 
the other hybrid coil. The voice is 
duced into the winding of which « 
the mid-point. The power divides, half 
of it going through the network and th« 
other half going to the WEST telephone 
The circuit is completed through the 
winding of which D is the mid-point 
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possible 
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If the network and the line are 
electrically equal, each becomes the 
arm of a bridge. Because the bridge is 
balanced, no potential appears at points 
c and D; therefore, none of the EAST— 
WEST voice gets back into the WEST 
EAST amplifier, hence feedback will not 
result. 

When the WEST party speaks, his 
voice is not balanced out by the net- 
work because it is a passive unit. In- 
stead the signal voltage divides—part 
goes through the network and part 
through winding G. Therefore, it enters 
the input of the WEST-—EAST amplifier, 
is amplified and is transmitted to the 
receiver of the EAST party. 

For all of its apparent simplicity, this 
type repeater is an expensive device. 
Even though telephone circuits operate 
only over a range of from 200 to 
about 3,000 cycles, coils must be care- 
fully wound and balanced to avoid 
interference or cross-talk among the 
thousands of circuits that run through 
a central office. 

In addition there is the matter of 
signaling. A telephone requires a line 
that will transmit about 1 watt of 
power at 105 volts at 20 cycles to ring 
the telephone bell. 

The amplifier described above cannot 
handle powers of this order, so a relay 
network which will respond to the 20- 
eycle ringing must be bridged around 
the repeater. 

The 48 volts of direct current used 
by the dial apparatus and switching 
equipment will not go through this 
amplifier either. Therefore, a second set 
of relays is needed to bridge this 
function around the repeater. These 
relays must operate selectively so the 
repeater may he used for dialing, ring- 
ing or talking as required while the 
telephone is in use. 

While this type of repeater will prob- 
ably be used for a long time in com- 
munication circuits, the march of elec- 
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A Stromberg-Carlson negative-impedance repeater. 
The unit uses transistors rather than vacuum tubes. 


tronics has brought a completely new 
concept of amplification, the negative- 
impedance repeater, into the communi- 
cations business. 


Negative-impedance repeater 

Negative impedance, or negative re- 
sistance as it is sometimes called, can 
be thought of as a quantity which is 
exactly the opposite of a real or 
tive resistance. For example, a regu- 
lar resistance could be said to “draw” 
power from the circuit and deliver it 
somewhere else as another form of 
energy. A negative resistance, on the 
other hand, would “give” power to the 
circuit. A resistance puts a voltage drop 
in a circuit, a negative resistance a 
voltage gain. The voltage drop in a re- 
sistance is in the same direction as the 
current flow, in a negative resistance 
in the opposite direction. From this it 
can be surmised that a negative resist- 
ance is actually a source of power, 
which it is. 

The advantage of a negative resist- 


posli- 


Secode decoder is used both for mobile radiotelephone 
and for switched land-line telephone circuits. 
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develops from the 
quantity it can 
theoretica b subtracted from the 
existing sistance in a circuit. Thus, 
esented by a long tele- 
partially offset by 
the use of a negative resistance in the 
circuit, because by Ohm’s law the cur- 
rent flow in a circuit may be increased 
by increasing the lowering 


ance as an amplifie) 
rat } ninus 


fact tha 
T 


the resistance } 
phone Line d be 


voltage or 
the resistance 

On a direct-current circuit such as a 
lamp, a bell or a telegraph, the range 
could be extended by merely increasing 
the direct-current voltage. However, on 
a voice circuit if more voltage is to be 
added exactly in step 
with the originating that is, it 
must be an alternating current which 
exactly matches the voice. 

Such an alternating voltage 
placed in a ce circuit would be the 
equivalent of negative resistance. Fig. 
2 shows : ( tical way of doing this. 
The a repeater such 
as we ha lescribed. Notice that the 
input an he output are connected in 
series. Assume that the voice current 
entering the amplifier has the instan- 
taneous polarity shown. The amplifier 
s so connected that the output polarity 
will ther series-aiding with the 
nforms to the concept 
Whatever the 
amplitude of the 
input, the oppo- 
ippears at the output. If 
the phasing is correct, the output adds 
to the results in more cur- 
rent traveli 01 the line to the re- 
ceiver. Ih an amplifier of this 


added, it must be 
voice; 


when 


amplifi an be 


input. It 
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polarity, I | ncy or 
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voltage applied to the 
site polarity 
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l aati 
Fig. 2—To get the effect of negative 
resistance in this circuit, the output is 
placed in series with the input. Polarity 
is arranged in series adding. 
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sort would be hooked in each side of the 
line to keep it balanced. 

A variation of this concept, the 
shunt-negative admittance amplifier, is 
built by hooking the input and the out- 
put of any amplifier in parallel. This 
requires a hybrid arrangement to pre- 
vent feedback. When connected in par- 
allel the input and the output must 
have the same polarity, much the same 
as when batteries are hooked in paral- 
lel. 

Amplifiers connected in this manner 
were actually experimented with many 
years ago, but only with the advent of 
the grounded-grid amplifier did it be- 
come a practical thing. The use of the 
grounded-grid technique made possible 
the use of a single transformer, which 
handles both input and output. 

Fig. 3 is a partial schematic showing 
a grounded-grid amplifier as it is used 
in a negative impedance repeater. The 
light arrow shows the instantaneous 
current direction as the voice voltage 
is applied between grid and cathode. 
The heavy arrow shows the plate cur- 
rent which results from this. It is in 
the opposite direction of the 
natural phase shift through the tube. 
In a regular amplifier, this would 
amount to negative feedback, and the 
plate current would tend to reduce or 
eliminate the input current. 

However, while some negative feed- 
back results in this cireuit, it is this 
reversed current that gives rise to the 
negative impedance characteristic. Ac- 
tually, as will be shown in the next fig- 
ure, positive feedback is also used. The 
effective feedback current is the vector 
sum of the positive and negative con- 
ditions. 


because 


The negative resistance is developed 
as follows: In Fig. 3, the light and 

signs on the telephone line, and the 
line side of the transformer, represent 
the instantaneous voice voltages. If the 
bottom phone is transmitting and the 
amplifier is turned off, the light + and 

signs on the transformer represent 
the voltage drop in the voice path 
caused by the transformer and repeater. 

Thus if the repeater is not amplify- 
ing, it introduces a voltage drop in the 
telephone line, just the same as if a 
battery with the polarity shown, was 
put in place of the transformer. Notice 
that the transformer thus is poled as 
series-opposing. (Like poles oppose each 
other.) 

If the repeater is amplifying, how- 
ever, the induced voltage resulting from 
the plate current shown by the heavy 
arrow, will result in a polarity as shown 
by the heavy + and signs on the 
transformer. This voltage is in series- 
aiding with the speech voltage. (Posi- 
tive is connected to negative, just as in 
adding dry cells in series.) 

This series-aiding voltage, having 
originated from the speech voltage, is 
in step with it. The effect, therefore, is 
that of adding more voltage to the 
speech circuit, with the result that more 
current flows and more power is de- 
livered to the telephone at the top of 
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Fig. 3—The grounded-grid amplifier 

becomes a _ negative-resistance device 

when connected as shown. Light arrows 

and polarity are the instantaneous con- 

ditions of the incoming voice. Heavy 

arrows and signs are the amplified 
results. 











Fig. 3. The repeater, then, instead of 
taking power from the circuit as would 
a plain resistance, actually delivers 
power to the circuit, and thereby qual- 
ifies as a negative resistance. 

Fig. 4 shows a more complete circuit 
of a repeater of this type. The network 
(NET) which may be used to adjust the 
gain of the amplifier is an electrical] 
image of the section of telephone line 
to which the repeater is attached. 

The operation of this device can be 
summarized thus: when a goes 
along the telephone line in either direc- 
tion, it goes through the transformers 
which are in with it. This im- 
presses the voice frequency across the 
grids and cathodes of each side of the 
tube. 

For the moment consider one grid 
only —say the one on the left. The 
voice frequency which reaches this grid 
is amplified and passes through to the 
corresponding plate. In so doing it un- 
dergoes a 180° phase shift. This is fed 
back through R7 and C4 into the right 
grid. This grid, because it is hooked to 
the opposite side of the telephone line, 
is already 180° out of phase with the 
left-hand grid. Therefore, the voltage 
delivered by the left-hand plate to the 
right-hand grid is in phase, and this 
constitutes positive feedback which in- 
creases the gain of the amplifier. This 
counteracts the effect of the negative 
feedback described earlier. 

The gain-adjusting network, com- 
posed of many coils, resistors and ca- 
pacitors, will some frequencies 
better than others. This is because the 
telephone cable pair upon which it is to 
be used does not have a smooth gain- 
frequency characteristic. Therefore, the 
network as its electrical image will have 
a similar response. 

During repeater operation, frequen- 
cies which pass easily through the net- 
work will be in effect short-circuited 
from one plate of the tube to the other 
and hence will not develop the positive 
feedback on the grids needed to get am- 
plification. Thus the network can cause 
some frequencies to be amplified and 
others to be ignored. 

The repeater can also be analyzed by 
remembering that it is a _ negative- 
impedance device and all the network’s 
components are “seen” by the telephone 


voice 


series 


pass 


line through the phase shift of the tube 
as their electrical opposites. 

Thus, if perfectly designed, the net- 
work introduces offset 
the cable’s inductance and inductance 
to offset its capacitance at different fre- 
quencies. 


capacitance to 


The bandpass of such an amplifier is 
determined by capacitors C3 and C4, 
which fix the lowest frequency at which 
adequate positive feedback can be ob- 
tained, and by capacitors Cl and C2 
which bypass to ground 
higher than a certain value. 

Note that the telephone 
tinuous through this type of 
Only the low-resistance primaries of the 
transformer are in series with it. Thus, 
the wires can be used for low-frequency 
signaling or direct-current dialing or 
switching without any need for relays 
Indeed, the repeater could fail com 
pletely and the telephone line 
still work, but with reduced 
Present-day telephone offices are install- 
ing negative-impedance amplifiers, both 
series and shunt types, in large quanti 
ties. Both vacuum tube and transisto1 
types are being used. 
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Distance a problem 
While the equipment now being used 
in all branches of the electronic busi 
ness is beginning to look the same, the 
service technician in the communica- 
tions field has one problem that men in 
other fields do not the problem of 
distance. Although we span _ greate) 
distances with radio, all equipment i: 
volved is concentrated at the ends of 
the line. A wire-line network across the 
country may be amplified as frequently 
as every 8 miles. Further, your 
may travel over wire, cable, radio and 
microwave links, through equipment of 
different manufacture and widely dif 
ferent design, which somehow or othe) 
has been matched together to provide 
satisfactory transmission. 
When trouble occurs on a 
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TELEPHONE LINES 


Fig. 4—A _ series negative-impedance 
repeater used on a telephone line. 
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network, it is one thing to repair it 
once you have located it —it is quite 
another thing to find it in the first 
place. Where circuits go through an at- 
tended central office, it is relatively 
simple to get the repairman in the next 
section to test with you and isolate the 
bad part of the wire. 

Trouble on wire lines can be located 
with instruments like a Wheatstone 
bridge which will locate a ground or a 
short within a few feet even from sev- 
eral miles away. Another instrument, 
the line-fault analyzer, is essentially a 
synchroscope (a special-purpose oscil- 
loscope designed especially for measur- 
ing the amplitude, shape and duration 
of short pulses). It sends a high-voltage 
pulse out on the line which is reflected 
from the fault and observed on a cath- 
ode-ray tube. Trouble over 100 miles 
away can be located with this instru- 
ment and pinpointed with remarkable 
accuracy. 

Mechanical troubles caused by broken 
or crossed wires are comparatively easy 
to find; but noise, fading and cross-talk 
are other matters. 

Many of these troubles are transient 
and may never be actually located or 
positively repaired. Nevertheless, it is 
necessary to see that they are removed 
from service. 

Various manual and automatic de- 
vices have been developed to provide 
alternate service when circuits fail. 
Dial switching centers can be arranged 
to reroute calls automatically through 
different cities when regular circuits 
fail. Microwave and other radio equip- 
ment, which might be installed at inac- 
cessible locations, can be set to switch 
to spare channels if the regular paths 
become unusable. Microwave systems 
which go through several links can be 
made to notify personnel at the distant 
end which link has the trouble. 

Some of these changeover systems 
operate automatically — others like that 
used by an oil company in California 
operate manually. Here a dispatcher 
is responsible for the operation of a 
wire-line carrier system which parallels 
the company’s pipeline. The line pro- 
vides the company with a private com- 
munications system from San Francisco 
to Los Angeles as well as to the pump- 
ing stations and oil fields en route. It 
operates 24 hours a day. 

If noise or interference should enter 
the system, it could easily stop all 
communications. However, the dispatch- 
er, by merely turning a telephone dial, 
can cut this line into sections many 
miles away. Thus dialing one number 
might cut the line 100 miles to the 
south. If this did not clear the trouble, 
a second number would switch the line 
back together again. In this way, each 
of several switch points would be dialed 
until the trouble area is taken off the 
circuit. This defective portion would be 
left out of the circuit until a technician 
could be dispatched. In the meantime, 
the remainder of the circuit would 
work. ; 

The switching for this particular in- 
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stallation is handled by an electrome- 
chanical device known as the Secode 
decoder. It consists of a magnetically 
actuated code wheel which can be pre- 
set to any one of thousands of numbers. 
When that number is received, it opens 
or closes an external circuit as required. 
The same device is also used in mobile 
radio systems for calling a specific cai 
when several use the same frequency. 


Business machines 

Another factor which is tending to 
merge electronic servicing fields is the 
remotely operated business machine. 
These giant electronic computers which 
are so useful for business operations 
are extremely expensive, and some are 
very large besides. The present trend is 
to put these machines at some central- 
ized location and connect branch offices 
to them by telephone wires. 

A good example is the UNIVAC in- 
stalled by Sylvania in Camillus, N. Y. 
It keeps track of inventories, 
payrolls, ete., and figures out problems 
for Sylvania’s laboratory scientists in 
its spare time. It is connected by West- 
ern Union wires to more than 80 Syl- 
vania_ installations throughout the 
United States. 

A similar installation in anothei 
state is the joint effort of several insu) 
ance companies. They placed a 
puter at a centralized location and 
wired it to each company’s office so all 
could use it. 

Sending this kind of information ovei 
telephone or telegraph lines is called 
“data transmission.” It includes every- 
thing from teletypewriters, teletype- 
setters and telemetering, to closed-cii 
cuit television. In the works now are 
systems to make it possible for you to 
cash a check at a branch bank. An elec- 
tronic machine will read the magnetic 
ink on the check, send the information 


orders, 


com- 





Today’s telephone 
technician uses the 
same meters and test 
instruments as_ radio 
and television service 
technicians. 
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A package unit of four Hallamore Elec- 
tronics negative-impedance repeaters 
complete with power supply. 


to the main office 
where t vill check your bal- 
post the 
new balance before you can get out of 
the br: 

While 


such ap] 


ove a } e line 


ance, ake t deduction and 


f the apparatus used for 
s will be maintained by 
either the phone company or the 
compute ifacturer, each service 
techniciar 
other fello 
Wheatsto dg 


in uns ! ing garbled 


ying to have to know the 
The telephone man’s 
will do him no good 
The 
attempting to fix 
ichine will get 


es that 


pulses. 
electronic tec! car 
a business n nowhere 
unless he a telephone paii 
circuit iy introduce phase shift. 

This grow 
nized 
include a irs n 


in the 
»blem has been recog- 
by e Many colleges now 
telephony in their 
electrical fe ring work. Corre- 
whose aim has been 


to educate t { ) 


sponde nce 
service technician 
need for 
wire-line communica- 
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by CHARLES B. GRAHAM 


LERT service technicians 

ways looking for ways 

expand their business and 

crease their income. The 
perience of Murray Barlowe (Barlow: 
Electronics, Bethpage, N. Y.) shows that 
a good technician can break into the 
growing field of industrial electr 
servicing electronic equipment it 
industrial plants. 

Barlowe started servicing TV 
ceivers in 1951, and did a pretty 
business in TV and radio repair. Like 
most small shops his was rarely busy 
all the time, so he began looking around 
for work to fill in the quiet tin 
bring in more money. Among 
lines considered were special 
hi-fi installations, selling colo 
and becoming a radio and 
dealer, 

He finally settled on going 
regular industrial electronic mai 
nance and repair work in cert 
plants. 

Some of this work was being handled 
by men inside, usually inadequately 
since they often lacked electronic trai 
ing. In other cases, it was being d 
experts from the factories that n 
industrial electronic gear, but 
plant operators were not happy 
of the hours and often days lost 
for the factory man to appea1 

Murray started by reading 
thing on control circuits he could g 
hands on. He paid particular atte) 
to circuits for doing jobs different fron 
those usually found in radio-TV 
repair work. Some of the texts he used 
are listed at the end of the artic] 

closed-cireuit The first steps 


of the 


ope! 


Barlowe then began talking 
regular radio-TV service custo 
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about servicing electronic units other 
than those used in the home. Did they 
have such equipment? Did they know 
anyone who did? One day while work- 
ing on the TV set in the home of an 
official of the Pittsburgh Plate Glass 
Co. in Hicksville, N. Y., Murray learned 
that the regular plant maintenance 
people were having constant and annoy- 
ing trouble with some of the plant’s 
electronic gear. 

He not only went into the plant and 
serviced the units successfully, but was 
able to suggest a simple improvement 
which was incorporated into the equip- 
ment. After that he was commissioned 
to make a model of the improved unit. 
Then the plant ordered four more and, 
before he knew what had happened, 
Murray had become a manufacturer! 

Barlowe also found that the plant was 
having a great deal of trouble with their 
system for manually controlling the 
level of molten glass in a number of 
glass furnaces. He reasoned that, by 
putting sensing probes into the furnaces 
at different levels, the molten-glass level 
could be controlled electronically, and 
consequently more accurately. He was 
able to solve this problem successfully 
also, and built a number of molten-glass 
level controls for the plant in Hicksville. 

Later he suggested to the company a 
regular program of maintenance of all 
its electronic gear. This included send- 
ing a man in once a month to check 
tubes with a mutual conductance tester, 
cleaning glass fibers out of the gear, 
replacing any low tubes, and giving the 
equipment an operational test. The plant 
management OK’d the program and 
found after several months that the 
time lost because of equipment failure 
was cut way down through this preven- 
tive maintenance. 

Other equipment he services in the 
plant, in addition to the molten-glass 
controls, are sensing guides which keep 
rolls of glass fiber on the right track as 
they pass over a series of rollers into a 
coating oven. 


Then there were two 


The second substantial electronic 
service account obtained by Barlowe is 
the St. Francis Cardiac Hospital in 
Roslyn, N. Y. The hospital had installed 
a closed-circuit color television setup in 
the operating room so students and 
doctors elsewhere in the hospital might 
observe the details of advanced heart 
surgery. 

Someone was needed to operate and 
maintain this CBS _field-sequential 
(color-wheel) system. Barlowe had 
taught field-sequential color in school a 
few years before, so CBS recommended 
him to the hospital. 

His company now operates the TV 
system as well as handling the mainte- 
nance on it and the hospital’s cardio- 
scope, heart-lung machine, defibrilator, 
X-ray machine, three slave monitors, 
and the tape recorder for the cardio- 
scope. He reports that the circuits of 
the CCTV system and its camera are 
little if any more complex than those 
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Closeup of control 
unit for molten glass 
level controls built 
by Barlowe TV and 
Electronics. 


of black-and-white systems. Since this 
is high-quality equipment, it is 
likely to fail or suffer aging effects 
other than of tubes. The result is that 
ordinary maintenance techniques have 
worked perfectly. 

In addition to maintaining and oper- 
ating the CCTV, Barlowe helped instru- 
ment a mechanical heart-lung machine 
which is used during heart surgery to 
take over some of the functions of the 
heart or lungs temporarily. 

He also built for St. Francis’ staff a 
visual monitor for monitoring heart 
action. It incorporates an oscilloscope 
and also a “beep” generator to indicate 
the pulse by sound. 


less 


The modus operandi 


When faced with a new piece of 
industrial trial electronics, Barlowe 
studies it step by step since it is often 
difficult to obtain schematics for indus- 
trial gear.’ First he finds out what it 
should do (how it works). Then he 
observes just how it is working. Then 
he makes a block diagram. From this 
and his observations he can usually 
isolate the trouble to one or, at most, 
two stages. Then he goes ahead just as 
with a radio, using standard trouble 
shooting procedure—tubes, typical volt- 
age checks, etc. This almost always 
works and he’s found that it’s not 
usually necessary to trace out the entire 
schematic in detail. 

Speaking of his experience in adding 
to his regular TV-radio service business 
he says, “Industrial electronics is 
cleaner and more profitable than fixing 
home sets. There is no haggling over 
price and a good job is appreciated. 
Once you have an industrial customer 
and do a good job, you have him perma- 


1This general lack of cooperation from manu- 
facturers with independent service technicians 
is being rectified, according to latest reports 
from technicians active in the field.—Editor 
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nently. He’ll always call you instead of 
shopping around for someone who may 
be a little cheaper. Usually you can get 
him on a monthly preventive mainte- 
nance program because lost machine 
time is costly. Plant men are smart 
enough to yw the value of preventive 
maintenance and don’t mind paying well 
to increase their chances of staying out 
of trouble 

Typical industrial 
from $20 to $50 whether they take an 
hour or half a day. Says Barlowe, “Plant 
people don’t mind paying just as much 
for a as for an all-day one 
because they’re interested in keeping 
the production line going, not in saving 
a few shopping for repair work. 

“In selling industrial plants on the 
servicing by a local 
that you can 
service and then 
angle. This is by far the 

thing to production 
always get the 
sooner or later. 
right away, you’ve 
getting a 
good-paying 


service calls pay 


quic! ob 


dollars 


idea of electronic 


shop, it’s stress 


give then ediate 
to back 
most 

executive They can 
factory t d som 
gut if you get there 


got the batt lf 


eone, 


won in 
substantial, permanent, 
custome! 
RADIO-ELECTRONICS 
field of ind 
detail in future 


will explore the 
electronics in greater 
with special 
emphasis on typical histories like 
that of a sful TV technician who’s 
helping himself to a bigger piece of 
security through tying in with an ever- 
expanding field, that of industrial elec- 
END 
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industrial serv ng 
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Closed-circuit TV makes ticket se/ling 

faster—easier on both railroad 

employees and passengers 
INDUSTRIAL 
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by AARON NADELL 


HE industrial electronic 
industry is growing and 
on growing....In its reade 
terest RADIO-ELECTRONICS 
watch these developments very closé 
and will report on them in_ th 
columns from time to time 
This promise was extend 
July, 1959, issue. And here 
of one such development 
electronic devices for selli 
tickets and the arrangement 
the railroad for servicing 
taining the electronic equipment 
The Pennsylvania Railroad n 
electronics in a number of ways 
applications to “the high iron” a 
the sale of passenger reservations; 
the automation of switching and ha 
dling freight cars, and in the remot 
recording of freight-car arrivals. The 
report that follows covers the electroni 
Fig. 1—At the ticket sale of passenger accommodations 
booth, a TV screen shows closed-circuit TV, facsimile transmiss 
available accommoda- Fig. 2—The reservation and telautograph communic: 
tions for the desired trip. elerk, who handles calls minimize inconvenience to tl 
from hotels and travel 
agencies, is also hooked in- 
to the closed circuit system. 


and expense to the rail 


Modern ticket sales 


A Pullman accommodat 
served seat can be sold o1 
one passenger has booked 
it is no longer available to a 
But under the older, nonelect 
of operation the clerk 
window did not and 
which facilities were ope 
had already been sold. F 
might have been sold, 
another window in the sam 
but at any of a hundred 
hundred stations. So the 
approached had to telephor 
some small railroad stations, t 
a central office to find out 
modations were still oper 
clerk consulted an “ava 
and advised your ticket 
inquiries (as you may } 
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Fig. 3—Faesimile machine 
mote location prints out 
lady’s ticket in a matter of 


sonal experience) took time, since other 
clerks at other ticket windows may 
have been telephoning simultaneously 
to the same center. 

Perhaps you have leaned against a 
ticket window and waited while the 
ticket clerk, phone to his ear, waited, 
and a growing line of passengers form- 
ing up for the same window—waited. 
Finally, perhaps, the word came through 
that the accommodation you wanted 
had already been sold, and what other 
accommodation would you accept? You 
made up your mind, told your ticket 
clerk, and he spoke into his phone, and 
the whole process, including the wait- 
ing, was repeated. Perhaps it had to be 
repeated several times until your wishes 
as passenger, and the remaining supply 
of unsold facilities, could be reconciled. 

To provide newer, more convenient 
and more efficient TV ticket booking 
facilities at the Pennsylvania Railroad 
Terminal in New York, the station was 
rebuilt to provide for closed-circuit TV 
ticket sales. 

Fig. 1 shows a very small portion 
(three stations—two of them un- 
manned) of the 16-station TV _ ticket- 
selling facility. Normally, most if not 
all of the 16 windows are manned and 
busy. But these 16 windows are only for 
sales to people who come to the station 
to buy their tickets. Additional TV 
equipment is provided for remote sales 
of tickets through hotels, travel 
agencies, and so on. A few of the 
supplementary stations are shown in 
Fig. 2. The entire sales area _ incor- 
porates 101 closed-circuit TV receivers. 


Buying a ticket via TV 

If you go to Penn Station, New York, 
to book a Pullman or seat reservation, 
you will face both a ticket clerk and a 
TV display like the one in Fig. 1. The 
clerk will dial a 2-digit number that 
tunes his closed-circuit receiver to the 
availability board for the trip and date 
you want. That board then appears on 
his TV screen, and both he and you see 
at a glance all the accommodations still 
available, not only on the date you 
requested, but also for a period of 
weeks ahead. 

Guided by the clerk, you select the 
one you prefer from among those that 
are open. Then the clerk dials the cen- 
tral office and tells them what you have 
decided to book. The central office clerk 
takes appropriate tickets from a file 
and places theni in a facsimile machine. 
Those tickets are then facsimile-dupli- 
cated at the counter where you are 
standing, handed to you and you pay 
for them. The entire transaction is said 
to average not more than 10 seconds. 

The installation’s auxiliary facilities, 
shown in Fig. 2, include not only provi- 
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at a re- 


the 


young 
seconds. 


sions for remote sales of tickets but 
also for many kinds of special services 
These include booking entire tours, 
reserving hotel rooms, reserving ca 
rentals, handling pets, and 
travel details. In all, the Penn Station 
installation in New York embodies not 
only a total of 101 closed-circuit TV 
receivers, which spread informatio 
remotely before both railroad personne! 
and customers, but also a total of 105 
TV cameras that are focused on avail 
ability boards and related sources of 
data. 

It goes without saying that this elab 
orate electronic installation 
petent maintenance! 


simila 


needs com 


Servicing the equipment 

The TV ticket-selling installation is 
maintained by the vendor of the equip 
ment. Manufacturer of the apparatus 
is Dage Television Division of Thomp 
son Ramo Wooldridge, Inc., Michigan 
City, Ind. The New York distributor, 
who takes direct responsibility fo 
maintenance, is ITV, Inc. 

ITV assigns three full-time, salaried 
service technicians to the Penn Station 
installation alone. They keep it on a 
regular preventive-maintenance inspec 
tion routine, and provide 
service when and if needed. One o1 
another of the three techni 
cians is always on duty between 8 AM 
and midnight. 


emergency 


assigned 


Employment requirements 

To work for ITV and their 
closed-circuit video installations a tech- 
nician must have a diploma “from an 
accredited technical school” and 
practical training in the _ television 
field,” according to Max J. Kanter, ITV 
president. 

The demand for such qualified tech 
nicians is likely to increase, since sim 
ilar installations, though much smalle 


service 


“some 
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Station, are being 
the Penn RR ticket 
not belong to ITV. 
the closed-circuit TV 
le apparatus, which is 
ll system and dispenses 
and the telautograph 
ugh which the clerk 
window for 
and advises 
to remove them from 
are Western 
maintained 
Union service personnel. 


signs 
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board, 


and 


llipment, 


are 


Other TV ticket sales offices 
Althoug the Station ticket- 
t the railroad’s 
the Pennsy’s only TV- 


Penn 


on is 


lation. Fig. 3 shows one 
lar though somewhat 
the line’s 30th Street 
idelphia. The ticket seller 
left hand a Pullman 
has just received via 

e reproduction. In his 

a metal matrix which 
the indexed file 
es counter. He will use 
and the machine in front 
nt the passenger ticket 
yment later he will hand the 


om 


customer. 

nized ticket selling 
ovided at Pittsburgh, 
Wilmington, T Newark, Paoli 
and North Philadelphia. There are also 
electronic tie-ins with the Chesapeake 
and Ohio Railv Southern Railway 
System, Seabo: Air Line Railroad, 
Atlantis Line Railroad and 
Hudson and inhattan Railroad; with 
two diary Pennsylvania Railroad 
ticket offices in Manhattan at 3 W. 
47 St. and John St., and with two in 
Philadelphia, at 1607 Walnut St. and 


Benjamin Franklin Hotel. END 
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Resistors, capacitors, switches —al/ printed 
on circuit boards that may be shaped to 
suit the job—give electronic designers a 
new dimension to work in 


stay by ALLAN LYTEL 


ROM a modest beginning just a few years back, th« 
for printed circuits have grown until today whe 
are found in almost every type of electronic instr 
They are used in satellites and missiles, in radio and 
receivers, and in computers and industrial control syst 
These circuits take many forms and many are unu 
Stromberg-Carlson uses a book type construction, show: 
Fig. 1, where the “pages” of the book are printed-ci 
boards. They are interconnected by flat multicondu 
cables so the unit opens up for servicing and folds 
when in use. Saunders Associates uses a flexible ci 
which can be applied to curved surfaces (see Fig 
Centralab made a four-transistor amplifier (Fig. 
package only a little over an inch long. Only the 
output, volume control and battery are external. 
Other types of printed circuits include ceramics for hig! 
tem erature use, plated circuits for resistance to co 
and wear, and miniaturized printed circuits including 
in transistors. 
Fig. 1—The chassis of this Flush switches with very long operating lives at 
Stromberg-Carlson unit is cost are in production. They are plated with meta 
in the form of leaves in a rreater wearing qualities than copper. Connectors make 
book that are intercon- possible to remove circuit boards from equipment fo 
nected by a flat multicon- ing and repair. Connectors are usually molded and hav 
ductor cable. from 6 to 44 connecting terminals on a single strip. Co1 
tacts are made of phosphor bronze or beryllium coppe 
Some are gold plated to prevent corrosion. 
Cables for use with printed-circuit connectors ars 
ab.e. These are ribbons of cable made from many flat cop 
conductors. Typical construction encases the conduct 
transparent polyester insulation. 
Circuit packaging includes stacks of ceramic waf 
single laminated plastic plug-in boards, and sandwik 
two single-faced boards with the components in bet 





Computer memories 

Large-scale data processing machines use electronic men 
ory devices with small magnetic cores for one form of data 
storage. 

Printed circuits are appearing in some new forms fo 
memory units in digital computers. Ramo-Wooldridge has 
experimental printed units for high-speed low-temperaturs 
use. Fig. 4 shows one of these units. It is about four times 
the size of the production models. Known as a Persisto 

. -— P p P this printed memory unit operates at temperatures of nearly 
Fig. 2—This circuit is iain am - —459.6° F Tekin of tin mite 
printed on a flexible ma- a solute zero or 09.6 and because 0 Its supe ‘con 
terial, ductivity at extremely low temperatures, it can perform 
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Fig. 4—High-speed low-tempera- 
ture memory unit for electronic 
computers. Production models of 
the device, called the Persistor, 
will be approximately a quarter 
the size shown. 


Fig. 3—The TA-11 (no longer in produc- 
tion) was a tiny four-stage transistor am- 
plifier. 


computer switching operations in 10 millimicroseconds or 
1/100 microsecond. 
Also, MIT has shown that it is possible to use printed 


wiring to connect the small magnetic cores now used for — = 
memories. This interesting and highly specialized type of ————— que, 
printed circuit has been developed at the MIT Lincoln “CAI ] S—N 
Laboratory as a three-dimensional circuit of etched wiring (((f ; 

% 


which goes through holes in ferrite cores of memory planes. 
The TX-2 computer stores 2.5 million binary digits in a : 
256 by 256 by 38 stack of ferrite cores. The standard 64 by Corp. 
64 core modular plane requires four insulated wires which Fig. 5—A complex multiple-switch pattern with con- 
are threaded through each of 4,096 cores, having .050-inch necting leads brought out to a plug connector. 
diameter holes. 
The new technique uses collimated light to produce, in 
a single exposure, the image of the complete wiring for a 
memory plane. With collimated light means the pattern 
mask does not have to be in direct contact with the sensi- 
tized laminate to produce a sharp image. The cores are 
mounted in holes in the base laminate. The entire board 
is then coated with a plastic to hold the cores in place. The 
board is then coated with copper, by electroplating. Wiring 
of the cores was arranged to avoid crossovers. The finished 
wiring pattern extends through each of the cores and con- 
nects to another pattern on the other face. The method is 
much faster than current production methods for memory 
planes. 


ae 


*gue*" 


Printed switches 

Computer switches are only one type of switching. For 
lower speed switching, printed switches are used. These 
may be ordinary printed wiring or flush wiring. There are 
cost savings in complicated patterns made of printed wir- 
ing as compared to other, older methods. 

Switches, commutators and slip rings, especially in com- 
plex patterns, are a good example of this. Many switches 
that would be impractical by any other method can be made 
economically, even in small quantities, using printed-circuit 
techniques. The circuit itself can often be combined with 
the switch contacts for still greater savings. Silver, gold 
or nickel-rhodium platings provide low contact resistance 
and long life. With careful design, a life of many millions 
of cycles is being obtained from printed-circuit switches. 

Fig. 5 illustrates a complex multiple group of switch pat- 
terns with a plug connector having leads from the circuit 
switch segments. In regular printed wiring there are dead 
segments between the contacts to prevent bouncing. 

In flush circuits the etched wiring is forced into the 
laminate base after heating the base material. Since the 
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Fig. 7—Two printed 
packaged radio cir- 
cuits: a—Diode—pen- 
tode coupling circuit; 
b—diode—triode cou- 22, cix.01 
pling circuit. 
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6" Fig. 8 — Three 
printed TV circuits: 
a — Horizontal afe 
circuit; b—syne take- 
off circuit; e—verti- 
cal integrator. 
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Fig. 9—Four packaged ampli- 
fier Stages are used in a mod- 
ern hearing aid. 


Fig. 1O—A group of printed-circuit 
boards with ceramic bases. They are 
designed to withstand high tempera- 
tures. 


conductors and the base are in the same plane, the 
contact can pass over the switch plate without 
Aerovox has developed a method of producing flush circuits 
using silver. Copper-foil switches are often plated to extend 
their useful life. 

A new type of switch is the HEP (Hartsock Etched 
Plate) (Allison Laboratories, Inc.). It is made of a printed 
circuit, shown at the top of Fig. 6, and a contact board 
shown beneath. As this contact board is rotated the spring 
contacts, by their circular motion, do the switching. A cam 
is used to rotate this contact plate and guide pins control 
the board movement. 

Switches of this type offer simplified switching techniques 
for many applications. In one example, with silver contacts 
touching rhodium plating, there was no appreciable wea 
after 110,000 cycles of operation. Since only the contact 
plate is moved, very little force is required for switching. 
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Circuits on ceramic 

Ceramic circuits have long been used for R-C networks 
Printing resistors and capacitors on ceramics goes back to 
the early beginnings of printed circuits. 

Ceramic-based circuits were the first type in wide use 
The proximity fuse, which was a miniature transmitter and 
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receiver mounted inside an artillery 
shell, called for mass production of 
highly reliable circuits. For this pur- 
pose, the National Bureau of Standards 
developed the printed circuit using a 
ceramic base. Silver paint was used as 
the conducting medium and it had to 
be fired at between 900° and 1,400° 
to burn off the binder and fuse the 
silver into a highly conductive metallic 
pattern. 

Because of this high temperature, 
only a ceramic could be used as a base. 
Steatite is a ceramic material 
that has great strength and hardness. 
It also has excellent electrical properties 
which are not affected by high tem- 
perature and humidity. The powder is 
molded or pressed into wafers with the 
required holes and notches. After firing, 
at temperatures up to 2,400°F, the 
silver conductors are applied and the 
wafer is again fired (this time at a 
lower temperature) to fix the liquid 
into solid metallic conductors. 

Electronic circuits printed on ceramic 
boards are finding increasing acceptance 
with the growing use of printed wiring 
board chassis. Replacing many compo- 
nents with one part saves solder joints 
and simplifies and reduces the size of 
circuit boards. Also, one part instead 
of several parts reduces the number of 
automatic insertion machines resulting 
in more flexibility in changing from one 
receiver to another and a reduction in 
capital investment for the manufac- 
turer. 

In each design, circuit response is 
made to duplicate as exactly as possible 
the response obtained from separate 
components. Important stray capac- 
itances are carefully reduced to an 
absolute minimum. The values and 
tolerances of the separate components 
and a schematic showing the function 
of the circuit in the overall unit give 
our engineers data for a mutually 
acceptable design. 

Reproducibility in production is as- 
sured by using screen printing. Several 
patterns are reproduced from the mas- 
ter negatives used for the original 
samples. Fig. 7 shows two circuits used 
in radio receivers. One is a _ diode— 
pentode coupler and the other a diode- 
triode coupler. Television receivers have 
other printed ceramic circuits. Some are 
shown in Fig. 8 (a horizontal afe cir- 
cuit, a syne takeoff and a vertical inte- 
grator). Many other circuits are also 
available. 

A natural extension of ceramic-based 
circuits with printed wiring, capacitors 
and resistors is to add active elements 
to make a complete amplifier. Centralab 
has combined the elements with a tran- 
sistor. They end up with a single-stage 
amplifier about the size of a_ pencil 
eraser. A group of these are used for a 
hearing aid as in Fig. 9. 

Circuits with ceramic bases are also 
being used to extend electronics to high- 
temperature operation. Some of these 
special boards are shown in Fig. 10. 
Welding is used to connect the wiring 
and components on boards for high- 
temperature applications. END 
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REGULATED HEATER SUPPLY 


A 10-watt Zener diode 


heart of this 


SUNLPLE ( re 


By HARDIN C. STRATMAN* 


URING the development of an ex 
tremely critical oscillator circuit 
we needed a regulated heate 
supply for the oscillator. Sey 

eral methods of regulation were tried 
The circuit shown proved to be the 
most reliable and gave the best results 

This circuit Zenei 
the regulating element. Circuit action 
of the diode is similar to that of a 
voltage regulator tube. 

If we wanted to regulate the 
voltage of an oscillator tube, we might 
use an 0D3/VR150. When an O0D3 
VR150 conducts, the voltage across it 
is held quite close to 150—within the 
tube’s current carrying capabilities 
Zener diodes are made for many voltage 
ranges. Their operation is based upon 
sudden conduction of current at a 
specified voitage, with the voltage re 
maining fairly 
diode over a wide range of current. 

The table tells the story by showing 
the regulation the circuit 
the critical ranve of 105 to 125 line 
volts, heater voltage only .03 
volt. With the Zener diode disconnected 
(last column in the table), heater volt- 


uses a diode as 


plate 


constant across the 


gives. Ove} 


varies 


+ NOT USED 


<_——__ 


7 VAC 

——— 
TRANS 
PRI 


NOTE: 
REMOVE METER 
FROM CKT FOR 
REGULATION 
SHOWN IN TABLE 


RI, 2—15 ohms, !0 watts, 10%, wirewound 

R3—1 ohm, 2 watts, 5% 

C—1!,000 wf, 25 volts 

D—IN1602 (Available from International Rectifier 
distributors) 


modulat f.a radio-frequency car- 
Ca el aesiread 
Even a very small resistance in series 
with the Zener diode will disrupt its 
regulation. 
vas connected in series 
diode to measure its 


VOLTAGES OF REGULATED SUPPLY 


TRANS PRI 

Ac Volts) 
TRANS SEC 
RECT OUT 

V our 
REGULATED 
(De Volts) 

E our 
UNREGULATED 
(Dc Volts) 


o 


yw - 
Seon 
NNN 
wn— 
2 O0DD~ 
waonn 


while T,,; voltage was 
ie ammeter 
the input voltage 
check and 
ining readings in the 
improvement in regula- 
d when a good soldered 
to the Zener diode 
1 clip lead. 


dis- 


was 


was 


regulation 


as made 


12/2W-5% 


IpiopeE ~=—- Eout 


BRIDGE RECT—selenium, 25 volts, 1.2 amps 
(International Rectifier MIB or equivalent) 
T—filament transformer: primary, !17 volts; 
secondary, 12.6 volts, 2 amps, ct 
(Triad F-44X or equivalent) 


Circuit of the regulated supply. As shown, it was used 
to supply two tubes in the oscillator circuit. The high- 


voltage supply used 7 
age varied 2.2 volts. This is an improve- 
ment of 55 to 1. 

Ac ripple across the oscillator’s tube 
heaters measured about .015 volt, which 
represents a hum voltage of 50 to 
—55 db. Although not important here, 
it might prove useful where low hum 


*Engineering Dept., Gates Radio Co. 


tubes 


and a Zener diode. 

The particular Zener diode used can 
dissipate into a heat sink. In 
this particula circuit, the diode is 
used wel elow its maximum current 
and The load con- 
sisted of a pair of 6AU6 tubes con- 

which drew 600 ma 
(as shown in dashed lines in the figure 
END 
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Fig. 1—Setup for measuring 
speed of relay operation. 
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Fig. 2—How to measure operate time 
using a de potential. The scope’s sweep 
must be accurately calibrated. RY 
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Fig. 3—To test for relay operate time 
when relay contacts are normally open, RY 
use this arrangement. 





CONTROL PWR 
Co. 














INDUSTRIAL 
DP 1 Oe 7 OD. 8 « oi 


Delay time in relays both hinders and helps. 
Knowing how to vary the delay eliminate 
the hindering and increases their usefulness 


IN INDUSTRY 


by ALVIN G. SYDNOR 











OWER control in a system where 

remote switching selects alternat« 

circuits requires that switching be 

completed rapidly so the next a 
tion can be started. The inertia of the 
switching relay’s armature and contact 
arms limits such action. 

For a relay to approach instantaneous 
operation, it must have an exceptionally 
large coil. But even this is self-limiting, 
for coils induce into their windings 
counter emf which bucks the applied 
voltage and keeps field strength from 
rising rapidly. 

These two factors give every relay a 
definite operate and release time. The 
average light-duty relay in an indus 
trial application has an operate and 
release time of about .001 to .05 second, 
depending on the size and number of its 
contacts. 

Operate time of a particular relay 
is determined by the ratio of the mass 
of its moving parts to the magnetic pul 
produced by its coil. Release time is th 
ratio of the mass to the pull of the r« 
turn spring. 

General-purpose relays are usua 
quick-acting. Where the application ca 
for fast action, a smaller more compact 
relay is normally superior. 


Time measurements 

A relay’s operate speed can be checked 
with an oscilloscope and an audio gene} 
ator. The setup is shown in Fig. 1. T 
audio signal is fed to the scope’s vertica 
input through the relay’s contacts at the 
same time that power is applied to the 
relay—use a dpdt switch. 

Set the audio generator for a 1,000 
cycle sine wave and throw -the switch 
A sine-wave pattern will be traced 
the screen from the time powe1 
plied to the relay to the time the i 
contacts open. So if there is one com 
plete sine wave on the screen, it too 
1/1,000 second for the relay to operat: 

If your scope’s sweep rate is accu 
rately calibrated, there is another way 
you can measure the relay’s operate 
time. This time use the arrangement 
shown in Fig. 2. A 1.5-volt battery re 
places the signal generator of Fig. 1 
The scope’s sweep is set for 100 cycles 
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Fig. 5—Ballast tubes or 
incandescent lamps can also be used 
for operate delays. 


and the relay’s contacts are normally 
closed. When the switch is closed, the 
1.5-volt signal is applied to the scope 
until the relay contacts open. This pro- 
duces a straight trace above the base 
line. The length of this trace as com- 
pared to the length of the base trace 
gives you the operate time. For ex- 
ample, if the higher trace is 1/10 
the lower trace, the relay operated in 
1/1,000 second—a tenth of 1/100 is 
1/1,000. Varying the sweep rate makes 
it possible to measure almost any delay. 

If a normally open relay is to be 
timed, a different procedure is followed 
(Fig. 3). The testing switch applies the 
signal as before but, when the relay 
closes, the signal is shorted out. Resistor 
R limits the short-circuit current. 

To measure a relay’s release time a 
similar setup to Fig. 3 is used. This 
time, connect the test switch so the 
signal is normally shorted and, when 
it is flipped, it removes the short against 
the signal voltage and begins the timing 
period. When the contacts open, the 
signal voltage stops. The trace is meas- 
ured as in Figs. 1 and 2. 

If you expect a time interval larger 
than .01 second, the scope is not needed 
as there are several mechanical timers 
that can be used. However, if you have 
the scope, but no timer, just use the 
scope. 


Time delays 

In some industrial applications a 
general-purpose relay will not be fast 
enough. For example, cutoff devices 
which must have a minimum loss of 
time and high repeating speeds. Most 
of the lack of speed is due to the low 
power factor of the relay’s coil, but the 
external circuit can be adjusted to cor- 
rect this by adding external series 
resistance. 

Sometimes a time delay is needed. In 
industrial jobs the time delay period 
ranges from 0.1 second to several min- 
utes. There is no one method that can 
be used for all intervals between these 
periods. However, we have noted that 
the magnetic circuit causes an inherent 
delay in all relays. So why not deliber- 
ately alter this circuit to produce the 
desired delay ? 

The usual way of setting up relay 
time delays is shown in Fig. 4. The 
circuit consists of the relay coil, a shunt 
capacitor and a series resistor. The re- 
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Fig. 4—A resistor in series and a 
shunt capacitor cause an operate delay. 
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sistor limits the capacitor’s charging 
rate. A sensitive relay in such a net- 
work can be adjusted to pull in or drop 
out at precise coil voltages. Slow 
operate is obtained by using this net- 
work and adjusting the relay to pull 
in as the voltage across the capacitor 
nears its maximum. If you use a low- 
voltage high-capacitance electrolytic 
and a sensitive relay that has a wide 
range of adjustment and requires little 
power, the time delay can be varied over 
a wide range, up to several seconds. For 
a variable time delay, use a variable 
resistance in place of the fixed resistor 
in Fig. 4. 

The capacitance method of time delay 
has one fault: the capacitor gets very 
large if used with a relay that has a 
high coil current. So some other method 
becomes necessary. Also, you can’t use 
a capacitor as a delay for ac-operated 
relays. 

In both instances the solution is 
rather simple: use an incandescent lamp 
as in Fig. 5. The lamp’s filament has 
two properties that make it suitable for 
time delay. 

> It takes an appreciable length of 
time to reach a steady operating tem- 
perature. 

» It has a large positive temperature 
coefficient of resistance. The resistance 
ratio between hot and cold is about 
10 to 1. 


With the lamp in the circuit when 
current is first applied, the filament acts 
as a low resistance bypass across the 
relay coil and there is a large voltage 
drop across R. As the filament heats 
up, its resistance rises and current 
through the filament decreases, reduc- 
ing the voltage drop across R and 
operating the relay. Different lamps 
give various delays. Experiments will 
show which you can use. 

A ballast tube used for voltage regu- 
lation has an even better resistance 
change characteristic and is_ better 
suited for time-delay use. It consists of 
an iron wire hermetically sealed in 
hydrogen or helium. The rapid cooling 
of the filament by the gas lengthens its 
time-delay characteristic. 


Thermal time delay 

In a magnetic relay, power supplied 
to the coil is translated into mechanical 
force by the coil’s magnetic field. This 


hAr— 





So 


moves the relay’s contacts. For a 
thermal relay, an entirely different prin- 
ciple is used. Control power heats a 
small coil of resistance wire placed 
near a bimetallic strip or The 
strip is composed of two metals bonded 
together that have different thermal 
coefficients of expansion. The dissimilar 
expansion makes the strip bend and 
move a contact fastened to its free end. 
Thus heat energy is translated into 
mechanical energy by the bimetallic 
strip. 

Thermal rel are inherently slow 
acting and are naturally suited for long 


delays ranging from 

1 minute. Some are made covering a 
wider range—l second to 2 minutes, 
but whenever a range of several seconds 
to 1 minute exceeded you can expect 
trouble. 

The 
time delay with 
ond) a 
applied to its 
safety margir 
peratures 01 
ment. 

For delays longer than 1 minute, you 
run into another problem. The temper- 
ature vs time curve for the thermal 
delay’s filamer ows that it levels off 
with the time at slightly more than 
2 minutes. If heater voltage should be 
low, a nger time delay may 
result. Use thermal delay relays within 
conservative tim¢ and results 

despite heater voltage 


disc. 


several seconds to 


For a_ short 
1 thermal relay (1 sec- 
current must be 
This leaves no 
ambient tem- 
fila- 


reason is simple. 
maximum of 
iment, 
f« high 
oltage on the 


mucl 


ranges, 
will be excellent, 
variations up to 10 

Thermal re have a long recycling 
time—between 10 and 70 seconds. In 
some indust1 applications, this is a 
disadvantage. But in others it is useful. 
For example, we are using a thermal 
delay relay to energize the coil of a 
power relay. A 500-ohm resistor is con- 
nected in series with the thermal relay’s 
filament when the power relay operates. 
This reduces the filament’s temperature 
and keeps the temperature of the 
bimetal strip just above the operating 
point. During a momentary power in- 
terruption, the thermal relay’s contacts 
will not open, but during a long power 
interruption the time required to restore 
normal operation is proportional to the 
length of the power interruption. This 
makes it unnecessary to recycle com- 
pletely each time the supply is momen- 
tarily interrupted. END 
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ARIOUS articles and editorials netic field through the coil windings the next pulse arrives from V1-a. Thus, 
in RADIO-ELECTRONICS have and generating voltages in each. One only the very peaks of successive pulses 
pointed out that there are many coil actuates the balance meter and then (see waveforms in Fig. 1) are fed to 
industrial electronic devices the feeds the amplifier an ac signal varying the grid of V2-a. V2-a and V2-b amplify 
average radio and TV technician can between 3 and 15 cycles, depending on and clip the signal to give it a steep 
service on a full- or part-time basis. the vibration. wavefront. 
Such devices include electronic wheel- The amplifier takes the ac signal The output of V2-b is differentiated 
balancing machines for automobiles, from its pickup coil and amplifies and by C2 and R8 so the signal applied to 
trucks, motorcycles and similar vehicles. shapes it into a sharp positive pulse V3’s grid peaks at the point where 
Typical of these is the Alemite Wheel used to trigger the strobe light, a glow- V2-b’s output has its steepest slope 
Balancer made by Stewart-Warner discharge type cold-cathode electronic The differentiated signal on V3’s grid 
Corp. flash tube that produces sharp brilliant is amplified by the tube and step-up 
flashes of light. These light flashes interstage transformer Tl. It is then 
How the balancer works illuminate the rotating wheel so a pre- rectified by V1-b and used to fire the 
The electronic wheel balancer con- determined reference mark appears to 1D21/631-P1 Strobotron flash tube. Th« 
sists of a wheel spinner, pickup, meter, stand still when the meter peaks and positive signal on grid 1 of the Strobo 
amplifier and strobe light. The spinner indicates the mechanical resonance tron causes the tube to conduct and uss 
is a heavy electric motor used to rotate point. The mechanic uses the reference the energy stored in C3 in one short 
the jacked-up front wheels of the car mark to determine the proper location duration fiash of light. 
while they are being balanced. The for the balancing weights and the height 
spinner motors range from 1 hp up to. of the meter oe in ee the seehe: Model 7054 and 7055 balancers 
around 7.5 hp and can drive wheels at imate amount of weight needed for These are newer Alemite units 
speeds up to 100 miles per hour. (Rear correcting the unbalance. different flash tubes and diffs 
wheels are driven by the car’s engine.) _es amplifying and wave-shaping circuits 
The pickup converts vibrations pro- Circuitry The circuit is shown in Fig. 2. In this 
duced by an unbalanced wheel into ac Fig. 1 is the diagram of the model _ circuit, the ac signal from the picku 
voltages to operate the balance meter 7051 wheel balancer. The ac signal from _ is applied to the input of V1. V1-a cli 
and strobe light. Its basic construction the pickup is fed to V1-a, half of a 6H6, _ the signal and V1-b amplifies and shapes 
is shown in Fig. 1. It consists of two to eliminate the positive half of the it so it can fire thyratron V2 precisely 
fixed coils on a laminated metal core’ signal and pass the negative portion. . at the peak of the negative half-cycle. 
and two permanent magnets attached to This signal is fed to an R-C circuit The 2050 thyratron is normally cut 
an adjustable arm that is placed in (R1, C1, R2) witha long time constant. off and, once triggered by a positive 
contact with a point of vibration by a The first negative pulse from Vl-a_ pulse, it continues to conduct until the 
third (holding) magnet. The oscillatory charges C1 to its peak voltage. The cir- plate circuit is opened or plate voltag: 
motion of the pickup arm vibrates the cuit time constant permits Cl to lose is reduced to near zero. 
magnets and creates a changing mag- only a smail] amount of its charge before When V2 is cut off, Cl charges to 
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Fig. 1—Circuit of the Alemite model 7051 wheel balancer. Note the detail of the 


around 300 volts through R1. The posi- 
tive portion of the pulse from V1-b 
appearing on V2’s grid causes it to fire 
and conduct heavily, creating in effect 
a momentary short between plate and 
cathode. C1 discharges rapidly through 
V2 and the primary of pulse trans- 
former Tl. The high-voltage pulse 
induced in the secondary of T1 fires 
the flash tube and C2 discharges 
through it with a brilliant flash of 
light. Thus, there is a flash on each 
cycle of vibration caused by an un- 
balanced wheel. 


Servicing 

Faults in the spinner are electrical 
rather than electronic and should be 
serviced by a technician specializing in 
electric motors if tests show that normal 
line voltage is reaching the motor. 
Wheel balancers get rough handling, 
and breaks in cables and poor socket and 
plug connections are common. Visual 
inspection may detect the trouble. If 
not, failure of the unit to flash may be 
caused by a break in the pickup coils. 

The meter coil should measure 750 
ohms and the amplifier coil 20,000. On 
the 7051 and 7054 models, the meter 
coils connect to pins 1 and 3 on the 
cable plug and the amplifier coils to 
pins 2 and 4. On the 7055, disconnect 
the pickup cable from the terminal 
strip on the amplifier chassis and meas- 
ure 750 ohms between the RED and 
YELLOW leads and 20,000 ohms between 
the BLACK lead and the shield. 

All tubes except the 2050 and the 
flash tubes can be handled on a standard 
tube checker. If it is not convenient to 
check the 1D21 Strobotron by substitu- 
tion, compare the voltages with those in 
the schematic (Fig. 1). If voltages are 
OK and a replacement is not available 
for substitution, a good tube will fire 
when triggered from an external source. 

Connect the control grid (pin 1) to 
one side of the 117-volt ac line. Connect 
the other side of the ac line to the 
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FIRING PULSE OCCURS AT SAME 
INSTANT INPUT SIG REACHES 
MAX VALUE 


C3 
\, ID2I/63I-PI 4 
OIL FILLED 
¢ 


1/2 6H6 


PULSE RECT 


6SK7 
AMPL 


STROBOTRON 
FLASHER TUBE_ 
vq 2[315V 


pickup at the left. 


WEIGHT 


WHEEL SPINNER 


When the wheel balancer is in use, the wheel spinner is placed against the tire 
to turn it. The vibration pickup is placed against the brake-drum 
cover. Weights to balance the wheel are placed along the rim. 


chassis through a 0.1-uf capacitor. 
(CAUTION: Do not omit the capacitor. 
Otherwise you may damage the Strobo- 
tron and blow the line fuse.) A good 
Strobotron flashes at a 60-cycle rate 
when triggered by the ac line. Install a 
new tube if the old one fails to fire or 
flashes intermittently under this test. 
In the 7054 and 7055 models, the 
voltages on the 2050 thyratron and the 
flash tube should agree with those on the 


schematic If voltages are _ correct, 
trigger the 2050 by connecting a 150,- 
000-ohm resist and 0.1-sf capacitor 
the control grid (pin 
of R2 and R3. The 
agree with those on the 
doesn’t, check Cl 


in series between 
5) and the junctior 
flash tube sl 
2050 triggers. If it 
and Tl. 

Remove the flash 
end of a screwdriver 
bring the shaft to within 1, 


tube. Ground the 
to the chassis and 
16 inch of 
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terminal 3 on the flash-tube socket. A 
spark jumps from terminal 3 to the 
screwdriver each time the 2050 con- 
ducts. 


Signal tracing 

If the tubes, cables and connections 
appear OK and the pickup coil resist- 
ances check out, test the pickup for out- 
put by connecting each coil, in turn, to 
the vertical input of the and 
tapping the pickup arm while watching 
for deflection on the screen. If the 
pickup is delivering a signal, the trouble 
is in the pickup cable, its connectors 
or the amplifier. 

The amplifiers are easy to check by 
signal substitution. On the model 7051, 
remove the 6H6 and wrap a _ short 
jumper between pins 2 and 4. On the 
7054 and 7055 models, connect the 
jumper between pins 3 and 8 of the 
6SL7-GT. This feeds a 6.3-volt 60-cycle 
signal into the amplifier’s input and 
the flash tube should fire rapidly. If it 
does, the trouble is definitely between 
the amplifier input and the pickup. 

If the strobe does not fire or is inter- 
mittent with 6 volts ae applied to the 
input, check the voltages on the other 
tubes in the set. If the voltages are OK, 
trace the signal through the 
circuit with a scope, audio signal tracer 
a 0.1-uf 


in series 


scope 


a 
I 


60-cevele 


even a pair of phones with 
600-volt blocking capac 
th one lead. When the 
1. } 


mtinuity 1s isolated t 


To 
signal 
ticular 
tage, use esistance, voitag and con 


nuity checks to isolate defective 


component, 


Service notes 
Symptom: Tube 


intermittently 


Hashes continuously 


I ’ 
when pickup arm is 


not in contaet 


with source of vibration. 

Vibration may be transmitted through 
floor from other equipment such as air 
Lift pickup from floor or 
bench. Flashing should stop. If it does, 
eliminate the vibrations or 
move balancing equipment to location 


free from vibrations. 
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compressor, 


source of 


Fig. 2—This circuit is used 
in Alemite wheel-balancer 
models 7054 and 7055. 


The trouble is electronic if the tube 
continues to flash when held in the 
hand. Frequent offenders are heater-to- 
cathode shorts or heater-to-grid shorts 
in one of the tubes, open or broken 
grounds in the pickup cable or a broken 
hot pickup lead feeding a stray 60-cycle 
signal into the amplifier. 

The Strobotron in the 7051 may os- 
cillate if voltages on pins 2 and 3 are 
too high. Check for a 56,000-ohm 2-watt 
resistor (shown in dashed lines in Fig. 
1) between terminals 2 and 4 of the 
Strobotron. This resistor was not used 


Installing Two-Way Radio 


in some early production amplifiers a: 
should be added to prevent exception 
ally sensitive 1D21’s from oscillating. 

Symptom: Amplifier oscillates. 

If removing either the 6SL7 or 6SK7 
stops the flashing, look for open bypass 
capacitor, defective resistors and stray 
feedback paths. 

Symptom: Meter fails to deflect whe 
pickup arm contacts vibration source 

Defective meter or rectifier. To test 
the dc meter movement, remove all leads 
and connect it across a 1.5-volt battery 
and 4,700-ohm resistor in series. Ths 
meter in the model 7051 will read 
slightly more than one-third full seal 
(two-thirds full scale on the 7054 and 
7055 models). These meters have spe 
cially shaped magnets and a varisto) 
to shape the response, so always ré 
place defective units with the manufac 
turer’s exact type. 

To check the meter rectifier, discon 
nect the pickup cable at the amplifi 
chassis. Connect a 2,200-ohm 
and a 1.5-volt battery in series across 
terminals F and H on the rectifier (Fig 
1). The meter should read one-third to 
one-half of full scale. Reverse the bat 
tery polarity and the reading 
remain essentially the same. 

A wheel balancer must be operating 
properly if the mechanic is to use it t 
keep his customers’ cars in safe operat 
ing condition. If you feel qualified to 
handle these relatively simple devices 
and can take on work of this type, just 
pass the word around at your local fi 
ing stations, garages, and tire, 
balancing and alignment shops. 


resisto} 


shou ( 


whee 
END 


Transistors in Audio 


First of a short series showing you how 
you can design and build your own 
transistor audio equipment. 


How to solve some of the practical 


mechanical and electrical 


problems 


encountered in installing commercial 
mobile equipment in trucks and cars. 


Electronic Metal Indicator 


This device locates metal at short « 
can count tin cans moving along an assem! 


listances 


} 


inspect for unwanted metal in manufactured 
ducts or do any similar job requiring detectior 
counting of metal objects. 


40-Watt Stereo Amplifier 


Describes one of the latest 


Knight-Kits, and 


shows how a third channel may be added so that 
the center speaker combines the sum of the 
channels, instead of their difference, as in some 


previous circuits. 
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Inside and outside the ready-made stereo units 
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Phileo model 1816 
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O the dyed-in-the-wool hi-fi enthu- 
siast, a package hi-fi system may 
seem to border on heresy. And all 

too often it does. Except for the 
few instances where higher-grade com- 
ponent manufacturers have put their 
units into a package (Ampex, Bell, 
Fisher, Pilot, for example), package 
hi-fi systems do not meet highest hi-fi 
standards. Most package units are 
aimed at the consumer—the average 
soul who wants a phonograph or phono- 
radio that he can call hi-fi and that 
comes in a beautiful hunk of furniture. 
One big point, though, is that the 
audio quality of much of this equipment 
is better than it has been, although the 
parts used on the mass-production line 
assembly are not as well suited for 
hi-fi use as those found in good compo- 
nent hi-fi equipment. Output trans- 
formers seem skimpier, the Ultra- 
Linear output circuit is rare and 
assorted gimmicks are often used to 
keep the package from costing too 
much. After all, a well finished cabinet 
is expensive and often is the major 
part, cost-wise, in a packaged assembly. 
However, for the individual looking 
for a package unit, there is quite a 
variety—from portables for the kids 
to the gigantic “Stereo Theater.” Prices 
start as low as $39.95 for a portable 
stereo unit with both speakers in the 
same cabinet or with one outboard 
speaker (Admiral, Columbia, Steelman, 
Westinghouse), and run as high as 
$2,000 or better for a really extra- 
special unit in a 6-foot-long cabinet 
that houses two speaker systems, AM 
and FM tuners, four-speed _ record 
changer, tape deck, two power ampli- 
fiers and a_ stereo control preamp 
(Ampex). Some super de-luxe versions 
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even include a TV receiver, usually 
with a 21- or 24-inch screen (Magna- 
vox, Saba, Blaupunkt). However, most 
of the packaged hi-fi is limited just to 
listenable signal sources. 


Furniture first 
Cabinet the 


fine 


styles and finishes of 
large are designed as 
furniture. Almost all have doors so 
none of the electronics shows when it 
is not in use. Stylewise, there is Mod 
ern, Provincial, Early American, 
Danish Modern, French Provincial, 
Contemporary, Italian Provincial, 
Oriental Modern and_ Traditional. 
Finishes are just as varied, including 
walnut, teak, fruitwood, mahogany, 
blond mahogany, limed oak, ebony, 
blond oak, maple and cherry. These 
finishes may be the actual wood, one 
solid piece, or just a thin layer of 
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beauti- 


depends on cost. 
“The most 
you ever heard.” 
what the style or 
still takes a good 
stem to make that hi-fi 
sound. fr ittle stereo portables, like 
the Web« model 1012 (Fig. 1), the 
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Columbia 
model C-1006 B 


> 


tuners, a stereo tape deck, two 30-watt 
power amplifiers, flat within 0.1 db, 
producing less than 0.5% total distor- 
tion and controlled by an equally precise 
control unit. The speaker 
elaborate also. Two 
speakers are used, one in each end of 
the cabinet. They start off with a 15- 
inch woofer, go up to the mid-range 
with an 8-inch speaker and cover the 
highs with a horn type tweeter. 

Between these extremes are all kinds 
of units. For the home that doesn’t 
have the wall space required by a 6- 
foot-long cabinet, there are matched 
pairs. The amplifier, record changer, 
radio if any and one speaker system 
are in one cabinet. In a matching unit 
that looks identical from the outside is 
the speaker system for the second 
channel and the amplifier 
for the second channel too. 

One system comes in three 
two remote speaker systems 
armchair control unit that 
electronic parts. With this kind of 
arrangement you can even hang the 
small enclosures housing the speakers 
on a wall—ideal if floor space is really 
scarce. With proper decorating, they 
fit right into the room. 

Another approach used by package 
manufacturers (picked up from the 
component people) is to put the bass 
speaker in the main cabinet and use 
two remote treble units for stereo. 
Following the thought that bass sounds 
below about 200 or 300 cycles are not 
directional, the bass in both channels 
is combined and comes from the center 
speaker. Mid-range and high fre- 


system is 
sets of three 


sometimes 


pieces, 
and an 
houses the 


Bell 
model 500 


> 


Fisher 
Futura II 


<-— 


Sylvania 
model 4706 


quencies are fed to individual satellite 
units (Jensen trademark). Often these 
satellite side speakers are stored in the 
main enclosure when they are not being 
used. When needed, they are pulled out 
and placed in position. 

The component manufacturers are 
also in the hi-fi package field. Some 
prime examples are Pilot, Fisher, Bell 
and Ampex. They have taken their 
standard hi-fi components—amplifiers, 
preamps, tuners—added a well designed 
cabinet that includes built-in speaker 
systems, and have come up with a 
stereo package that has all the hi-fi 
quality of their components. This 
pleases the man who feels that indi- 
vidual components make the best sys- 
tem and the woman who doesn’t want 
a lot of dust-catching equipment 
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Fig. 3—This speaker setup is found in 
the Magnavox model 202 Stereorama. 


Fig. 4—Preamp stages of the Zenith 

SFD220 and SFD2515. Note how the 

stereo control adjusts the amount of 

difference signal passed on to the 
of the amplifier. 
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Webcor Musicale 





Fig. 5—Adjustable doors put stereo in 
the small case cf the Phileo H-1416. 


stacked away on _ bookcase _ shelves. 
Some models even have a built-in clock 
mechanism to turn the unit on, auto- 
matically, at some preset hour. 


Speakers and features 

Some of the complex speaker sys- 
tems use crossover systems to split up 
the audio spectrum and send the proper 
frequencies to each speaker or speak- 
ers. However, a simpler method is used 
by many manufacturers. For example, 
in the Magnavox model 268, the three 
speakers in each cabinet (a 12-inch 
woofer, 8-inch mid-range unit and a 
5-inch tweeter) are connected in par- 
allel. To keep the low frequencies from 
reaching the tweeter and _ possibly 
damaging this low-power speaker, a 
2-uf capacitor is placed in series with 


NOVEMBER, 1959 


RCA Mark VIII 


one of the leads to the tweeter (Fig. 2). 

To take care of a more elaborate 
speaker arrangement, that used in 
another Magnavox model, the Stereo- 
rama 202, two capacitors are needed. 
Once again there are three speakers, 
a 15-inch woofer, 8-inch mid-range and 
5-inch tweeter. Again the speakers are 
connected in parallel, but this time 
there is a 16-uf capacitor in series with 
the 8-inch mid-range unit and a 2-zf 
‘apacitor in with the tweete 
(Fig. 3). 

The single-amplifier, sum-and-differ- 
ence method of obtaining the 
effect is used by some manufacturers 
(see “2-Way Stereo Amplifier,” RADIo- 
ELECTRONICS, December, 1958). Zenith 
for one, uses this method in their models 
SFD220 and SFD2515—part of thei 
1960 line. A stereo control, a 500,000- 
ohm pot in the plate circuit of the first 
preamp stage of the difference channel 
(Fig. 4), regulates the amount of 
stereo effect—from mono to extra-wide 
stereo. It does this by controlling the 
amount of difference signal that is fed 
through the rest of the amplifier. 

Note that in this circuit the BALANCE 
CONTROL comes before the first preamp 
stages and attenuates the stereo signal 
from the cartridge. The sections of the 
control are wired so the resistance in 
one circuit increases as the other de- 
creases. 

Phileo like Webcor, also uses only 
two 50EH5’s in their simplest stereo 
unit, a portable changer with an out- 
board speaker. Another portable unit 
in the Philco line, somewhat more 
elaborate, has a rather unusual speaker 


series 
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6—Contour control circuit in the 


Phileo H-1916 regulates amount of neg- 


ativ 


e feedback: a—the complete ampli- 
fier; b—Contour-control circuit. 


All fixed 
part of an Erie 


resistors and capacitors are 
Pac (Fig. 7). Two of 
these units are used, one for each 
channel. In Fig. 7 the left-channel Pac 
leads have an L, right-channel Pac leads 
an R. 

In their model PM-14, RCA uses a 
balance control that at first glance is 
a stopper (Fig. 8). Instead of being 
connected across the grid circuit of the 
left- and right-channel preamps, the 
100,000-ohm balance pot is in the plate 
circuit and its arm returns to ground 
through a 0.47-uf capacitor to the B- 
plus line and on through a 20-uf bypass 
to ground. 

To the service technician, package 
hi-fi systems represent a new additional 
source of income. They present few 
problems that are new to audio serv- 
icing and can become a profitable part 
of any shop’s work. The only tricky 
part is figuring out the interconnections 
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from one part of the package to an 
other. This wiring often looks more 
like a Chinese jigsaw puzzle than a 
Chinese jigsaw puzzle does. 

It obvious that package 
going to be with us for quite 
time. Just count the people 
them. The main difference between a 
package unit and one you make up by 
judicious selection of components is 
usually the cabinet and the quality. 
Cabinets are beautiful, but quality and 
hi-fi-ness tend to run a bit lower in 
packages with the exception of the 
packages made up by component manu 
facturers. And it is still easier to buy 
a preamp this month, an amplifier next 
month and a speaker system still late 
than it is to go out and buy the whole 
thing at one time. 

The package stereo unit will be bring 
ing more and more business to the 
service technician. And the technician 
must be ready to handle it or he will 
be passed up. This means he must 
become familiar with the techniques of 
servicing hi-fi audio equipment 
start gathering appropriate 
data now. 
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E have our hi-fi servicing organized into an 

orderly routine, and the experience behind us 

proves it is worth while. When we set up our 

system we were sure it was right, but a little 
uncertain whether we could make it pay off. So we are not 
surprised when other technicians react the same way. Last 
month’s article gave some idea of what is involved in the 
way of equipment. Now you will want to know how to set 
up the operation. 


Amplifiers 


The first test procedure we set up was for amplifiers. 
First we get the unit working—fix all obvious faults. Then 
it goes into the “servicing by performance” test. 

We measure power output first, because this is the 
commonest amplifier deficiency and because almost any 
defect associated with the output stages will show up. We 
test at the five frequencies listed as they catch practically 
any trouble. 

Next come the sensitivity measurements. They detect any 
loss of gain due to a defect in the voltage amplifier stages. 
This test only takes a few minutes and is followed by hum 
and noise measurements to catch any components that may 
have become noisy. 

Tone controls in a preamp, control unit or whatever you 
want to call it, frequently develop trouble due to a poor 
contact somewhere. A lot of wiring is usually associated 
with these controls and, therefore, a lot of potential trouble 
spots. Frequency-response checks often reveal such obscure 
faults. 

The reason for the choice of frequencies for the quick 
frequency run should be fairly obvious. They are approx- 
imately octave intervals near the ends, with wider spacing 
in the middle. Some texts recommend taking a great many 
more readings, but we have never found them necessary. 

An IM-distortion test catches any remaining performance 
defects. We use three levels: 0.9 of maximum rated power, 
1 watt and 0.5 watt. 

The shock-hazard test is a safety measure. It reveals any 
fault that puts a dangerous voltage on the chassis or 


*Owner, Bremy Electronics, 394 E. 18 St., Paterson, N. J. 
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Get test-report data and 


fiers and tuners, all at the 


repair hi-fi ampli- 


same tine 


BETTER HI-FI 
SERVICING 


By FELIX BREMY * 


cabinet of the unit. All you need the little switch box 
shown in Fig. 1. 


FM tuners 


The sequence for FM tun based on that for ampli- 
fiers. But the proper testing of FM tuner involves more 
than just the audio sectio1 FM signal generator 
capable of giving an outpu with distortion well 
below that expected fron 

As in the amplifier test ximum undistorted 
output—in this case voltag t than power—for 100‘ 
modulation (75-ke deviatio1 best quick test as to 
whether the tuner is fun I ectly or needs adjust- 
ment. 

A usable sensitivity test sl ther the tuner handles 
the audio modulation unifo1 The only way to make this 
check properly is with a modulated FM signal. 

Similar remarks apply to IM distortion. It is relatively 
simple to get audio voltage stages operating with 
low distortion. But the diss nat curve in the FM 
demodulator is another matte lost of the audio distortion, 
measurable as IM or ha : ion, occurs in the 
demodulator of either an F r. Shock hazard 
we have already commented 

Now we begin our step-l 
hi-fi amplifiers and tune lesigned around the 
equipment we use (listed in last nth’s article), but will 
work equally well with othe pment if such units 
meet the same standards as th« ise. The test report 
forms we use are shown in I 
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Fig. 1—Circuit of 
switch box used 
for shock-hazard 
test. 
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AMPLIFIER SERVICE TEST 


Customer Name 


Make & Model 
Number 


Serial 
Date 


. POWER OUTPUT 
Cycles 
Watts 

. SENSITIVITY 

Tape 
millivolts 

. HUM AND NOISE 

Tuner input 
Phono input 
Tape input 

. TONE CONTROLS 
Cycles 
100 
10,000 

. FREQUENCY RESPONSE 

Cycles 20 40 100 400 
Response 

. INTERMODULATION DISTORTION 

0.5 watt 1.0 watt 

Yo %o 

- SHOCK HAZARD 

Leakage through 1,000 ohms= 


head Phono 
Shorted 
bw 
bw 
lw 
Boost 
db 
db 


1,000 4,000 


mil 


Tuner 


Open 


Ew 
pw 
pw 


Droop 
db 
db 


10,000 20,000 


watt 


%o 


liamps. 


AUDIO GEN 


DECADE 
ATTENUATOR 


WATTMETER 


AMPLIFIER 
BEING TESTED 








FM TUNER SERVICE TEST 


Customer Name 


Make & Model 


Serial Number 


Date 


- MAXIMUM VOLTAGE OUTPUT 
At 1,000 cycles 
. SENSITIVITY 
microvolts for 30 db quieting. 
- HUM AND NOISE 
db below 
. FREQUENCY RESPONSE 
Cycles 20 40 100 400 
Response 
. INTERMODULATION DISTORTION 
50% mod 
6. SHOCK HAZARD 
Leakage through 


1,000 4,000 


100%, 


1,000 ohms= 





volts output. 


10,000 20,000 


mod 
° 


° 


milliamps. 


for 100% modulation (75 kc) 


AMPLIFIER BEING TE 


STED 











Fig. 2—Test reports: top—Amplifier Service 
Test; bottom—FM Tuner Service Test. 
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Fig. 3—Basic equipment setup for 
amplifier service tests. 


Fig. —Basic equipment setup for 
amplifier IM distortion tests. 


Fig. 5—Test setup for amplifier 
shock-hazard test. 
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is mean of A and B and should 
marked. 

HUM AND NOISE 

5-a. Alter the setup in steps 1 and 2 by 
disconnecting the amplifier input from 
decade attenuator and setting volume 
control to standard position. 

b. With selector switched to tuner, mag- 
netic-phono and tape-head positions 
(in order), residual hum and noise is 
read directly in watts on wattmeter. 
Anything less than 1.0 pw is recorded 
as <1.0 pw. 

c. Now short the three inputs and repeat 
step 5-b. All six readings are entered 
on the report form. 

BASS AND TREBLE CONTROLS 

6-a. Use setup shown in steps 1 and 2, but 
set amplifier volume control to stand- 
ard position and decade attenuator 
to 25. 
Audio generator’s 1,000-cycle output 
is adjusted until wattmeter reads 0.1 
watt. 
Decade attenuator and audio genera- 
tor output are adjusted for a reading 
exactly on a scale division of the 
vtvm while maintaining 0.l-watt out- 
put. Note scale reading and attenua- 
tor setting carefully. 
Set audio generator for 100 
and adjust its output to maintain 
vtvm reading. 
Now turn bass control to maximum 
and adjust decade attenuator to main- 
tain the 0O.l-watt reading and the 
audio generator to maintain the vtvm 
reading. 
Record difference between decade- 
attenuator readings (steps ec and e) 
as the 100-cycle boost. 
Set bass control to minimum and 
decade attenuator to maintain 0.1- 
watt output. Adjust audio generator 
to maintain vtvm reading. 
Record difference between decade- 
attenuator readings (steps ec and g) 
as the 100-cycle droop. 
Repeat steps d through h for 10,000 
cycles. Use treble control in place of 
bass control. 

rLATNESS 

a. Use same setup as in steps l-a and 
-b and follow steps 6-a, -b and -c. How- 
ever, set output level to 1.0 watt. 
Set audio generator to 100 cycles and 
adjust bass control for 1-watt output 
with no change in vtvm reading. 
Switch audio generator setting to 10,- 
000 cycles and adjust treble control 
for 1.0-watt output with no change in 
vtvm reading. 

Repeat steps a, b, and ¢ until no dif- 
ference in output is noted when the 
audio generator is switched from 100 
to 1,000 to 10,000 cycles. 
If conditions in d cannot be 
use closest approximation. 
In turn, set audio generator to 20, 40, 
100, 400, 1,000, 4,000, 10,000 and 20,000 
cycles. Maintain vtvm reading and set 
decade attenuator for 1.0-watt output. 
difference between decade- 
attenuator reading for each frequency 
and that for 1,000 cycles as a plus or 
minus value. 


DISTORTION 


Set up equipment as in Fig. 4. 

Set the IM analyzer’s 60- and 6,000- 
cycle signals for a 4:1 radio. 
Set analyzer’s low-frequency 
frequency generator output control, 
in turn, to give a power reading 
equivalent to 0.9 maximum power for 


cycles 


reached, 


Record 


high- 
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the amplifier, 1.0 watt and 0.5 watt. 
Place function and range switches in 
set level position and set analyzer in 
put control for full-scale deflectior 
Turn function switch to % IM and 
adjust range switch for readable de 
flection. IM distortion at 90% maxi 
mum power, at 1 and 0.5 watt is 
directly and 

SHOCK HAZARD 

9-a. Set up equipment as in Fig. 5. 

b. With amplifier turned on, connect 
switch box to ac line and 
amplifier chassis. 

Take voltage readings in volts 
vtvm for switch positions a and | 
Record larger reading on test form 
as milliamps through 1,000 ohms. 


FM TUNER TEST PROCEDURE 

MAXIMUM VOLTAGE OUTPUT 

l-a. Connect a balun coil to match the 
tuner’s antenna terminals to FM gen 
erator. With the 210A generator, we 
use a M286 balun coil. 

b. Connect tuner’s output to scope’ 
put and audio analyzer’s voltmeter 

ec. Turn off tuner’s afe (if possible) and 
set squelch control for minimum ef 
fect. 

d. Set FM generator to 98 mec, deviation 
to 75 ke, output to 100,000 wv and 
modulation to 1,000 cycles 

e. Tune tuner for point of least distor 
tion seen On scope screen, 


recorded on test f< 


probe to 


trom 


ftead and record voltage output on 
audio analyzer’s voltmeter. 
g. Slowly reduce FM generator’s output 
to minimum to determine if output 
input signal curve is 
smooth and contains no voltage higher 
than that in step f. If a higher voltage 
is found, record it in place of reading 
in step f. 
USABLE SENSITIVITY 
2-a. Use same connections as in steps l-a 
and -b. 
b. Use control settings steps of l-e. 
c. Set FM generator to 98 me, deviat 
to 22.55 ke (30% modulation) 
modulation to 400 cycles. 
d. Tune tuner to point of least distortic 
seen on 


voltage’ vs. 


scope screen. 

e. Adjust FM generator’s output to fin 
point at which output meter shows 
30-db drop when modulation is off 

f. Record FM generator’s output level 
in microvolts on test form. 


HUM AND NOISE 
3-a. Use arrangement in steps l-a and -b. 
b. Use control settings in step l-c. 
c. Use FM generator settings in step 2-e. 
d. Tune tuner as in step 2-d and set 
FM generator’s output to 1,000 pv 


Makes it a little 
more glamorous 
this way! 
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put reading in volts 


read and 
in volts and dbm. 


Again 


Rex Tere in db between read- 
3-e and -f as the 

hu 

FREQUENCY RESPONSE 

f-a. ( nect | generator’s 


1 modulation 


output to 
input of 


nnections in 


steps l-a 
98 me, deviation 
to 1,000 wv and 
external 
nerator for 5-volt output 
Maintain 5-volt 
remainder of this test. 


out- 
reading of audio analyzer 


turn for 
10,000 and 


generator in 
400, 4,000, 
At each 


it it 


setting note 
) 
nus difference be 


4-e and -f. 
IM DISTORTION 


5-a. nect output of 
} 


audio analyzer’s 


gh-frequency gener- 
‘rat 


tor’s external mod- 
connections as steps 


to 98 mec, deviation 


1,000 uv and mod 
low-frequency 
low-frequen 


for 5 


s¢ ope 


generator 
amplitude of 


test switch to op- 
low-frequency-—high- 
ator for same ampli 
tep 5-e. 
zer functior and 
et level and adjust 
it control for full 
set level mark. 
switch to IM and 
appropriate position 
ate reading. 
i. Re eading as of IM distortion. 


SHOCK HAZARD 


6-a. D equipment and 


b. W 


connect switch 
probe to tuner 
from 
a and b 
form 
END 
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OON after World War II, a major- 
ity of churches installed an ampli- 
fier and outdoor speaker system to 
project organ chimes or special 

electric carillons across the neighbor- 
hood. Since that period, many new 
churches have been built and some mem- 
bers have envied the tower bell systems 
of older neighboring churches. 

At the same time, the tonal quality of 
these 10- to 12-year-old systems (if not 
maintained) has deteriorated and many 
are no longer used. The purpose of this 
article is to cover the essential require- 
ments of such a system and give a few 
pointers on troubleshooting. 

For centuries the church bell has been 
a way of attracting the attention of the 
populace. The great cathedrals that 
could afford a set of tuned bells on 
which a whole hymn could be played 
were the envy of large sections of the 
world. With the advent of electrically 
played chimes (as a stop on the organ) 
and electronic amplification, the poor- 
man’s carillon is within reach of any 
progressive church. 

None of the components have to be 
expensive, but we must have a correct 
evaluation of the problems involved if 
we want to succeed. While, essentially, 
we use a PA system, its output is pro- 
jected in a way that is never attempted 
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\_— SYSTEMS 


Make those 


electronic bells 


ring loud and 
clear once 


again 


By THOMAS R. HUGHES 


with the ordinary PA system—and is 
in fact prohibited (for speech by the 
laws of many cities). 

This means that we must have clean 
(undistorted) sound, regardless of the 
distance we manage to project it, or the 
neighbors will be justified in complain- 
ing. The regular reader of this maga- 
zine knows that one of the aims of the 
audio industry is to eliminate inter- 
modulation distortion. However, those 
who have grown up within earshot of 
an expensive bell or carillon system 
(such as that heard at the San Fran- 
cisco World’s Fair in 1937-38) are used 
to digesting large doses of what we now 
recognize as IM distortion. 

Any undamped set of percussion 
resonators, such as marimba, portable 
celesta and, especially, brass bell caril- 
lon, produces sizable quantities of this 
effect. Even symphony orchestras pro- 
duce it in certain compositions, but we 
have long accepted all this. What we 
don’t want to do is jumble the accepted 
IM product of our sound source with an 
additional IM contribution from our 
reproducing system. 


Loudspeaker system 

Since the sound is actually projected 
from the “bell tower,” we will start with 
the loudspeakers. This is purely a mat- 


ter of brute force, and the more watt 
we expend the farther we will pr: 
the sound. 

As to type of speakers, there 
use talking about anything but 
horns with weatherproof (diaphrasg 
type) drivers. A single omnidirectiona 
re-entrant horn (mounted with 
vertical) is often used by smal 
churches, but its range is not n 
more than a city block, with averag 
city noise levels. Also, such a hort 
have a free getaway in all directions 
If confined in a tower that has opening 
only in portions of its four walls, i 
produces considerable distortion because 
of reflections within the tower. 

The best procedure is to use ft 
horns; one for each side of the tower 
The horns’ mouth openings should be 
at the outer boundary of the 
opening or flush with the outer-wall 
finish if openings must be cut. 

Such horns are usually re-entrant 
types with a mouth diameter of 24 o1 
30 inches. They are driven by drive 
units rated for a maximum of 30 watts 
input each. More power may be dissi- 
pated per horn by placing two or mors 
driver units into the same horn. 

Re-entrant horns are used because 
they are cheaper and take up less space 
than other types. However, where the 


tower 
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tower is large enough to accommodate 
straight horns, the so-called trumpet 
with a straight axis gives ideal per- 
formance. Units such as the Racon 
Straight Trumpets are 6 feet long and 
have a 30-inch mouth. They produce 
cleaner sound with greater efficiency 
and project it a little farther. Of course, 
if we are going to use such sound levels, 
the tower must be tall enough to raise 
the horns 60 to 100 feet above the 
street or the immediate neighbors will 
probably complain. 

Horns made of weatherproof plastic 
may be available. If the horns used are 
made of metal, weather effects must be 
considered. Aluminum doesn’t stand up 
very well if used near the ocean, and 
iron will rust in regions with lots of 
rainfall or fog and can sometimes pro- 
duce ugly drip spots on exposed exterior 
surfaces of the building. Mounting hard- 
ware should be rustproof and must be 
braced to withstand wind. 


Connections to the speakers 

The line from the amplifier (near the 
chimes) to the bell tower may be 250 
to 400 feet long. It can be a low-imped- 
ance (8 to 16 ohms) or high-impedance 
(250 to 1,000 ohms) line. 

For a run of 250 to 400 feet, a 16- 
ohm line should be at least No. 16 
gauge, while a 250-ohm line could be 
24 or 28 gauge. The line can be a 
durable grade of zip cord or any indus- 
trial grade of two-conductor wire. For 
a 500-ohm line, it could be telephone 
outdoor-service drop cable. Where it 
passes through areas where it might be 
subject to normal mechanical injury, 
it should be protected by a molding or 
run through pipe. 

A high-impedance line (from the 250- 
ohm or 500-ohm tap on the amplifier’s 
output transformer) must terminate in 
a line-to-voice-coil impedance-matching 
transformer. If the transformer is out- 
doors, it must be weatherproof. That 
means a hermetically sealed (potted) 
one—not a normal, unshielded type, 
mounted in a sheltering can. 

Unless the winding and core are 
potted in tar or some other potting 
compound, the varnish dries out in the 
summer heat, and then absorbs mois- 
ture and becomes leaky. 

While it may pass the audio current 
to the speakers, volume will be greatly 
reduced and the sound will be distorted 
and lacking in brilliance. So, if you find 
a nonweatherproof line transformer, 
don’t depend on your ears; test it. By 
disconnecting all leads and measuring 
the resistance between terminals of dif- 
ferent windings (one in the primary 
and one in the secondary), you should 
get at least 20 megohms on your 
ohmmeter, if it is clear. If you get down 
around 1 or 2 megohms, better throw 
the transformer into the junkbox. 

Where the transformer can _ be 
mounted in a room below the open 
belfry (not exposed to the weather) 
and reasonably short leads (20 or 30 
feet) extended from it to the speakers, 
any ordinary line transformer of proper 
impedance match and wattage capacity 
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will do. For impedance ratings, the 
primary should match the line (nor- 
mally 250 or 500 ohms). The secondary 
can be tapped for 16 ohms, or around 
64 ohms, or we could even get by with 
a 4-ohm secondary by connecting four 
16-ohm drivers in parallel. Its power 
rating should be high enough to handle 
easily the power fed to the speakers. 

Wherever the line runs outdoors, the 
speaker leads for example, we need 
good weatherproof cord or single-con- 
ductor wire with tough, durable insula- 
tion similar to telephone lead-in cables. 
Ordinary rubber insulation will crack 
in the hot summer sun and later absorb 
moisture, producing leakage during 
winter months. 

A series hookup is preferred for con- 
necting the speakers when a line trans- 
former is used if the speakers are iden- 
tical. The series hookup is not recom- 
mended for a system with speakers of 
differing capacities because one speaker 
may be overloaded and burn out. In a 
series setup, any speaker failure will 
immediately make itself known by put- 
ting the whole system out of service, 
instead of having distortion creep in 
from unnoticed impedance mismatches 
should one of a group of parallel-con- 
nected speakers fail. 

When the four speakers are connected 
in series, one precaution must be ob- 
served: See that the speaker mounting 
brackets are not fastened on the same 
metal framework. If they are mounted 
on one metal staging or framework, 
they must be insulated from the metal 
Considerable voltage difference can be 
developed from the voice coil to the 
nearest poles (on transients) and an 
arc-over could occur in this small ait 
gap if electrical continuity is provided 
from frame to frame. 

To avoid using a line transformer, 
use No. 16 wire and connect the speak- 
ers in a series-parallel hookup. Such an 
arrangement gives us a net impedance 
of 16 ohms for matching a line fed from 
the 16-ohm tap on the amplifier’s output 
transformer—assuming, of course, that 
our horn driver impedances are 16 ohms. 
When connecting the drivers, watch the 
phasing for best results. Most com 
mercial drivers have their terminals 
marked. 

Eight-ohm drivers would have to be 
connected in series-parallel and fed by 
the 8-ohm tap of the amplifier’s output 
transformer. For 4-ohm ratings (very 
unlikely), connect them in series and 
to the amplifier’s 16-ohm tap. 

When drivers of unknown impedance 
are encountered, measure the de re 
sistance of each unit. The de reading 
will be around two-thirds to three- 
fourths of the nominal impedance 
rating. Thus, a 16-ohm unit will meas- 
ure around 10 or 12 ohms. Identical 
units should measure the same, within 
% ohm or so. 


Now test the speakers 


After checking the resistance of each 
unit, listen to its output with a signal. 
The easiest way is to carry a small 
tuner and amplifier up in the tower and 
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each driver in- 
your ea) 


connect the gnal to 
dividually [ ten witl close 
to the mou f the horn for a rubbing 
voice coil ¢ then turn up the volume 
rtion. When a system 
sformer, test each 
speaker separately, before connecting 
them to the transformer. 

W he re 


ends have 


to chech 


uses a tran 


and wire 
weather 
nake fresh connections. 
g posts of the thumb- 
screw, compression type should be 
rat-tail file. The 
should be cut off and 
stripped and scraped fo1 
If the end of the wire is very 
ter in proportion to the 
ompression type bind- 
end back on itself 
oubled portion in the 
gripping surface. 
After reconnecting ar old system and 
checking the speakers, we have done all 
we can till the condition of the amplifier 
When the amplifier 
and ready, we can 
with the line trans- 
if we get the 
' chimes as when the 
without noticeable 


terminals 

been exposed to the 
for a few years 
bindir 


speakel 


Speake1 


cleaned wit a small 
ends of the wire 
a fresh piece 
insertion 
small in 
opening of the 


ing post, ible the 


qaiame 


and insert 
hole for a bette) 


has been settl 
has been 
try out the 
former. The A an see 
ame projec 
System was 
distortion 
If there 
is not cause 
fier or the 
transtor1 r and the line 


derable distortion that 


he speakers, the ampli- 
source, bypass the line 
for a 16-ohm 
arrangement gives sat- 
sfactory coverage without 
the line 


hookup 
distortion, 
rmer is obviously at 
fault 

Finall rt every 
tem ha be ed 


we won’t 


part of the sys 
and we are sure 
change the hookup, 
outdoor 


veathe! connections. 


speaker binding posts 


with electric tape will help to prevent 


corrosio! n better, with 


friction tape n aint the taped post 


and ire t slyptol or other 


cover 


} some 
ng compound. 
lead to a trouble 


outdoor 
These 
free-speal The average person 
busy ) to protect his 
line from mechanical injury and his 
from corrosion. But 
ouble in the system, he 
suspect the line 


is too la 


outdoor cor tions 
when the 
always and 
speake1 ykup 

And y ve have mentioned me- 
1, don’t forget to 
o keep them from 
wind, if 


chanical prot o1 
secure a yng ads 
being wl tround in the 


they are na pel belfry. 


Amplifier comes next 
Now we col! 


the svsten the 


e to the real problem of 
amplifier. In othe) 
amplifiers are just coast- 
ing, but our tower-chime amplifier is 
loaded to capacity and its product must 
be free from unnecessary distortion. 
In all probability, when it 
the system gave satisfactory coverage 
without distortion, and now it just needs 
servicing. This, of course, consists of 
testing the tubes, checking the voltages 
at test points, and balancing the output 
stage, drivers, etc. I prefer to connect 
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the amplifier to a heavy-duty speaker 
temporarily and listen to its perform- 
ance without bothering the neighbors 
while tuning it up. 

Of course, if a scope and other test 
equipment are available, it is nice to 
give it a technical checkout. In the end, 
though, the final test is going to be its 
regular full load of speaker system and 
the heavy IM product of bells or chimes. 

What coverage should the system 
provide? With four 30-watt horn 
speakers (re-entrant type), a 50- or 60- 
watt amplifier and a proper signal, 
it should be heard clearly about four 
or five blocks away in an average resi- 
dential district. This assumes a belfry 
height of 60 to 100 feet. With indus- 
try, a heavy highway or an airport close 
by, coverage would be reduced. On the 
other hand, it may carry twice as far 
away on the down-wind side. And in the 
morning quiet of a national holiday, it 
may be heard a mile or two away. So 
it had better be good. 

The pre-war amplifier looks pretty 
rocky to the service technician thinking 
in modern hi-fi terms. Since 1950, all 
amplifiers (even the regular PA type) 
have been considerably improved, espe- 
cially in the quality of metal used for 
the output transformer core lamina- 
tions. Most amplifiers sold prior to 
1950 were actually copies of prototypes 
designed before World War II. 

When working on a tower chime 
system of such vintage, the amplifier 
must get a good looking-over. To be a 
real 50-watt job, it almost must have 
four tubes (connected push-pull—paral- 
lel) in the output stage and a substan- 
tial size output transformer. If the 
transformer is plenty large and is a nice 
respectable-looking shielded job, our 
main concern is satisfied. A modern 
hi-fi transformer is not needed because 
the frequency range of our signal is 
restricted to about 200 to 800 cycles in 
fundamentals and about 7,000 or 8,000 
in harmonics. Furthermore, re-entrant 
speakers shouldn’t be excited beyond 
this range. 

If a new amplifier is necessary, 
remember it certainly doesn’t need 
fancy tone controls, several input stages 
ind a complex overload indicator. The 
simpler the layout, the better the qual- 
ity and performance in this application. 
Iligh-power kit amplifiers may help 
keep the cost down. 

What it must have is good, clean 
response in the middle range, at an 
honest 50 watts output. Bells or chimes 
produce high distortion products (as 
pointed out before) and can easily 
trigger an unstable amplifier into 
motorboating and other forms of dis- 
tortion, even though their frequency 
ange is rather narrow. Amplifiers 

hich may sound all right as a PA 

mplifier in a noisy plant can produce 
an unacceptable amount of distortion 
with chimes. 


What sound source? 
No matter how we do it, the preferred 
sound projected from the belfry is a 
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facsimile of chimes or bells. The public 
will generally not tolerate anything but 
bells invading residential sanctums. To 
keep peace with day sleepers, the safest 
time to play the chimes (for everyday 
use) is at 6 pm. 

There are many ways of providing 
bell music. Compact sets known as 
electronic carillons can be connected to 
the amplifier’s phono input. They con- 
sist of from 25 to 100 small steel bars, 
suspended in a small enclosure. They 
have electrical striking and damping 
devices and are played by one or two 
banks of keys like the organ keyboard. 
Each bar is carefully tuned and 
equipped with a separate pickup (sim- 
ilar to the pickups used for amplifying 
guitars and other musical instruments). 
The electrical outputs from these pick- 
ups are paralleled into a suitable pre- 
amp and then to the phono input. 

Using two banks of bars, one tuned 
for major and one for minor keys, a 
satisfying resemblance to the sound of 
expensive cast-bell carillons can be pro- 
duced by a musician who understands 
the correct harmonic assimilation of the 
tones. On the other hand, a mechanical 
player can be used to play the carillon. 
It uses plastic rolls similar to the 
old player-piano rolls. 

Still another way of using the voice 
of the carillon is by phonograph records 
or magnetic tapes made from the play- 
ing of these sets by expert carilloners. 
Such records are available from the 
Maas-Rowe Carillon Co. (3015 Casitas 
Drive, Los Angeles, Calif.) or other 
such companies. 

The usual way of obtaining a signal 
source is to pick up the sound of a set 
of tubular chimes hung near the organ 
console or in the organ loft. Existing 
chimes can be picked up by placing a 
microphone directly below them on the 
wall. New chimes are usually ordered 
from the manufacturer with individual 
pickups mounted on each tube. The 
signals from the pickups are paralleled 
into a mike cable and fed to the am- 
plifier. 

The mike used to pick up the sound 
from a set of 20 or 25 tubular chimes 
need not have a wide frequency range. 
A range of 100 to 7,000 cycles is satis- 
factory. The ideal mike for such a job 
is one that has a cardioid pattern, so it 
doesn’t pick up other noises. Many 
studios or high schools have discarded 
pre-war mikes of this type. The mike 
must produce a clean signal, however. 
An old mike can be sent to a microphone 
factory for overhaul and testing if 
necessary. The factory should be told 
what it is to be used for. 


Placing the equipment 

If a belfry speaker system is to be 
played from a separate (not in the or- 
gan console) electronic carillon set or a 


phonograph, the amplifier and sound 
source can be placed anywhere that is 
convenient. If the amplifier is fed 
from a sound source with a preamp 
section, such as the electronic carillon 
or record player may have, it could be 


placed in the tower near the horns and 
fed by a long shielded line from the 
preamp. To do this, the preamp must 
have a cathode-follower or other low- 
impedance line-matching setup to feed 
the line. 

However, since the sound source is 
usually a set of chimes or electronic 
carillon keyed in with the organ console, 
it is best to place the amplifier near the 
bank of chimes and the console and use 
a short mike cable from the mike or 
chime pickups to the amplifier. It is 
always simpler to use a long line from 
the amplifier to the speakers. If the 
amplifier is used with a separate phono 
or carillon player, it can be locked in 
the same cabinet or room with them. 

In a normal setup, where the ampli- 
fier is used near the organ console, it 
can be placed under the choir-loft stage 
or floor, or in a cabinet or closet. It 
must be kept out of reach of passersby. 
And it must have adequate ventilatien. 
A 50-watt amplifier produces almost 
as much heat as a TV set but it is not 
turned on very long unless 
forgets to turn it off. 

Most organ consoles are placed with- 
in the chancel or choir loft (back of 
the pulpit) and are lowered into a recess 
or pit to keep them from being too 
prominent. If there is room to crawl 
under the floor or stage around the 
console pit, stringing connecting cords 
and cables is simplified. If the pit is 
deep enough, the control center can be 
mounted on its wall, within 
the organist’s bench. 

It is best to keep controls for such 
associated sound equipment out of the 
organ console. Adjustments or trouble- 
shooting by a maintainer of one system 
messes up the other fellow’s setup when 
they are all packed into one console. 
Also, the audio equipment might pick 
up noise from relays and stops operat- 
ing within the console. 

Fig. 1 shows the 
of the components and their 
Where the cables pass under the floor 
around the console, they are indicated 
by dashed lines. The mixing preamp 
for the PA system and the remote con 
trols for the two audio systems are 
mounted in a small locked 
alongside the organist’s bench. 

The keyboard and relays in the 
normal organ console are energized by 
12 volts de. On the other hand, 
electric chime strikers are operated by 
12 to 18 volts ac. If the chimes are 
played with regular keys on one of the 
organ console keyboard manuals, a set 
of relays (as shown near the chimes in 
Fig. 1) is needed for interchange be 
tween these control systems. Such a 
relay rack is usually placed under the 
floor or in a closet, near the chimes. 

In Fig. 1, the sound pickup from the 
chimes is represented as a microphone, 
feeding into a regular mike 
channel of the amplifier. The 
should be mounted on rubber 
mounts to keep it from picking up 
mechanical vibrations from the wall it 
is mounted on. It should be 
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location of components 
and wiring of a 
complete chime- 
projection system. 


REMOTE SWITCHING 


nearly as possible equidistant from the 
ends of all the chimes. 

When the chimes and audio system 
are sold together, the sound pickups 
are mounted on each tube of the chimes 
at the factory. In this way we eliminate 
some distortion which may be con- 
tributed by the mike and the secondary 
reflection of the chime sound from the 
walls, as well as other foreign sounds it 
may pick up in the room. 
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Remote control 
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Fig. shows the layout of a small 
control It mounted on the 
wall of the organ console pit within 
reach of the organist’s bench. The | | STRIKER 
unit used to turn the chime tower | | TRANS 
amplifier on or off and to control the | | 
volume of sound produced by _ the 
chimes. Remember, the organist may 
wish to play chimes along with his 
organ music for those within the 
sanctuary. 

To play the chimes (when they are 
played by the the 
chime stop is pulled out. This energizes 
the relay in the remote-control station. 
The relay energizes the multitap trans- 
former that furnishes the chime 
ing current. The transformer is 
in a metal box and mounted 
under the floor on the rear of the organ 
console pit wall. 

The force with which the chimes 
struck determined by 
proper voltage from the 
secondary with the six-position 
rotary-selector switch indicated in the 
control chassis. For setting the volume 
of sound projected outdoors from the 
tower speakers, this selector is set to 
play the chimes a comfortable 
listening level for audience listening, in 
the same room, and then the volume 
control of the tower amplifier is set to 
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EVERYTHING A CLOCK-RADIO CAN OFFER 
..» AND PORTABLE TOO! 


¢ Completely portable, all-transistor circuit 

e Runs up to 500 hours on standard batteries 
e Deluxe features at half the cost 

e Easy to assemble 


**YOUR CUE'’ TRANSISTOR CLOCK 
RADIO KIT (TCR-1) 

lake all the deluxe features found in the most expensive clock- 
radios, add the convenience of complete portability, plus a 
. then slash the 
rice at least in half, and you have the new Heathkit “Your 

I'ransistor Portable Clock Radio. 

Packing every modern clock-radio feature into a compact, 

wautifully styled turquoise and ivory plastic cabinet, “Your 


xdern 6-transistor battery operated circuit . . 


Cue” lulls you to sleep, wakes you up, gives you the correct time 
and provides top quality radio entertainment in and out-of- 
doors. It can also be used with the Heathkit Transistor Intercom 
system, opposite page, to provide music or a “selective alarm” 
system for one or more rooms covered by the intercom system. 

\n “Alarm-set” hand, hour hand, minute hand and sweep 
second hand grace the easy-to-read clock dial. All controls are 
conveniently located and simple to operate. The “‘lull-to-sleep” 
control sets the radio for up to an hour’s playing time, auto- 
matically shutting off the receiver when you are deep in slum- 
ber. Other controls set “Your Cue” to wake you to soft music, 
or conventional “buzzer”? alarm. A special earphone jack is 
provided for private listening or connection to your intercom 
or music system. At all times crystal-clear portable radio enter- 
tainment is yours at the flick of a switch. 

Che modern 6-transistor circuit features prealigned IF’s for 
ease of assembly. A tuned RF stage and double tuned input to 
the IF stage assure top performance. The built-in rod-type 
antenna pulls in far-off stations with outstanding clarity while 
a large 4” x 6” speaker provides tonal reproduction of unusual 
quality. 
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HEATHKIT TCR-1 


$4595 


Six easily obtainable penlight-size mercury batteries power 
the radio receiver up to 500 hours, while the clock operates up 
to 5 months from a single battery of the same type. Ordinary 
penlight cells may also be used with reduced battery life 


The handsome two-tone cabinet, measuring only 314” H. x 8” 
W.x 74" D. fits neatly into the optional carrying case for beach 
use, boating, sporting events, hunting, hiking, or camping 

Wherever you are, you'll find ‘“‘Your Cue”’ your constant 
companion. Shpg. Wt. 5 lbs. 


LEATHER CARRYING CASE 
HEATHKIT 
NO. 93-3 


$4.95 


Shpg. Wt. 2 Ibs. 


| >) a subsidiary of Daystrom, Inc, 
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TALK WITH ANY OR ALL FIVE STATIONS 
WITH YOUR OWN INTERCOM SYSTEM 


e Battery Power Permits Placement Anywhere 
e Versatile Unit has Many Important Uses 
e Complete Privacy of Conversations Assured 


TRANSISTOR INTERCOM KIT (XI-1 and XIR-1) 

A flexible, versatile transistor intercom, has been developed by Heath engincers 
to enable you to set up your own communications system at an unbelievably 
low price. 

Consisting of a master unit (XI-1) and up to five remote stations (XIR-1), 
the system is designed for any remote unit to call the master, for any remote 
station to call any other remote station, or for the master unit to call any single 
remote unit or any combination of remote units. Complete privacy is assured, 
since a call to a remote station cannot be interrupted or listened to while the 
remote unit is in operation unless switched in by the master unit. Used with 
clock-radio, opposite page, it can serve as a music or “‘selective alarm” system. 

Transistor circuitry means long life, instant operation and minimum battery 
drain. Eight ordinary, inexpensive “‘C’’ flashlight batteries will run a unit for 
up to 300 hours of normal ‘‘on”’ time. Circuitry is especially designed for crisp, 
clear intelligible communication and the instant operation feature allows tuning 
of the units off between calls, extending battery life. Use of battery power does 
away with power cords, allowing each unit to be placed where most convenient. 
Only two wires are required between the master unit and each remote station. 
Beautifully styled, the Heathkit Intercom presents a new approach in design. 
Both master and remote stations have two-piece cases in ivory and turquoise 
for a rich, quality appearance. Batteries not included. Shpg. Wt. 6 lbs. 


AC POWER SUPPLY (XP-1) 


A permanent power supply for 24-hour operation of the XI-1 Intercom on | ae HEATHKIT XIR-1 
household current. Converts 110 V. AC to well filtered 12-volt DC output, ; (Remote) 


HEATHKIT XI-1 (Master) 


space normally occupied by batteries. 


eliminating the need for batteries. Power supply is small, compact and fits in $G95 


HEATHKIT XP-1 . Shpg. Wt. 4 Ibs. 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSCSCCCCCeCeeeeeeCeeoeeeeeeeeeeeeeeeee 
HEATHKIT SP-2A (stereo) 


NEW IMPROVED DESIGN " hpg. Wt. 15 tbs. 
STEREO-MONO PREAMP KIT (SP-2A, SP-1A) New $5695 


Get the SP-2A Stereo Preamp kit now, or the SP-1A monophonic version which 
you can easily convert to stereo whenever you choose by assembling the second $5.70 down. $6.00 mo. 
channel (C-SP-1A) and plugging it into your SP-1A. 

The SP-2A permits stereo, two channel mixing, or either channel monophonic 
use, and includes a remote balance control. 

Six inputs (12 in the stereo version) accommodate tape, magnetic phono and 
microphone, plus three separate high level inputs. Level controls provided on 
“‘mag. phono” and high level inputs. Switch selects NARTB equalization for 
tape head input, and RIAA, LP or 78 RPM compensation for mag. sini input 
HEATHKIT SP-1A (monophonic) Shpg. Wt. 13 Ibs. . $37.95 
HEATHKIT C-SP-1A (not shown) (converts SP-1A to SP-2A) Shpg. Wt. 4 tee.. . .$21.95 


SSSSSSSSSSSSSSSSHSSHSHSHSSHSSHEESHEHHSSSEHSHESSSSSSHESSHSSSSSESESESSSSSSSESHSSSHSHSHSSEHSESSHHSESEESESHOHEE 


THE WORLD'S BIGGEST BARGAIN 
IN A HI-Fi AMPLIFIER 


55 WATT HI-Fl AMPLIFIER KIT (W-7A) 
Utilizing advanced design in components and tubes to achieve unprecedented 
performance with fewer parts, Heathkit has produced the world’s first and only 
*‘dollar-a-watt”’ genuine high fidelity amplifier. Meeting full 55-watt hi-fi rating 
and 50-watt professional standards, the new improved W-7A provides a comfort- 
able margin of distortion-free power for any high fidelity application. 
The sleek, modern styling of this unit allows unobtrusive installation anywhere 
in the home. The clean, open layout of chassis and precut, cabled wiring harness & ; 
makes the W-7A extremely easy to assemble. Shpg. Wt. 28 Ibs. HEATHKIT W-7A a 
SPECIFICATIONS—Power output: Hi-Fi rating, 55 watts; Professional rating, 50 watts. Power response: +1 s G 
db from 20 cps to 20 kc at 55 watts output. Tetal harmonic distortion: Less than 2% from 30 cps to 15 ke at 55 watts 5 
output. intermodulation distortion: Less than 1% at 62 watts output using 60 chs and 6 kc signal mixed 4:1. Hum 5 4 
and noise: 80 db below 55 watts, unweighted. Damping factor: Switch on tront panel tor selecting either maxi- 


mum (20:1) or unity (1:1). Output impedances: 4, 8 and 16 ohms and 70-voltline. Power requirements: 117 volts, 
50 /60 cycles, 90-160 watts. Dimensions: 8%" D. x 6%" H. x 15° W 
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-HEATHKIT SA-1 


$7925 


Stereo Amplifiers 


FOR THE FINEST IN STEREO... 


**DELUXE"’ 20-WATT STEREO AMPLIFIER KIT (SA-1) 
Offering every deluxe feature imaginable in a stereo amplifier, the SA-1 
also provides 20 watts per stereo channel and 40 watts total monophonic 
power. Separate bass and treble tone controls for each stereo channel per- 
mit you to adjust sound reproduction to suit your taste. A 4-position fun 
tion switch (stereo, stereo reverse, channel A, channel B) makes it possible 
for any monophonic source to be fed into either channel individually or to 
both channels simultaneously. By adjusting the individual channels, you can 
even impart a pseudo-stereo effect to monophonic program material. A 
special “‘dimension’”’ control eliminates the “‘hole-in-the-middle”’ effect 
sometimes produced through varying stereo recording practices. The SA-1 
features five switch-selected inputs for each channel; magnetic phono, tape 
head, and three auxiliary inputs for high level sources. A special sixt! 
position on the selector switch permits use of a monophonic magnetic phono 
cartridge, through either or both channels. Magnetic phono inputs are 
RIAA equalized; tape head input is NARTB equalized. All inputs, except 
that for the ‘tape head” feature individual level controls. Ganged volum« 
controls permit adjusting the gain of both channels simultaneously, and 
a separate balance control allows precise channel balancing. Internal 
amplifier controls for each channel are also provided. Beautifully styled wit! 
vinyl-clad steel cover in leather-like texture of black and inlaid gold design 
Shpg. Wt. 30 Ibs. Available Soon. 


SSSSSSSSSSSSSSSSSHSSHESSSSSSSSSSSSSSHSHSHSSSSSSSSSSSHSSSSSSSSESSESSESESEHESEHESSEHOHEHOOOEEOS 


HEATHKIT SA-2 


$5295 


YOUR BEST DOLLAR VALUE 
IN STEREO... 


14-WATT STEREO AMPLIFIER KIT (SA-2) 
Complete control of your entire stereo system is at your fir 
versatile Stereo \mplifier-Preamplifier combination. Pr 
per stereo channel, or 28 watts total monophonic, the 
modern feature required in a master stereo control cente1 
to pl ase the budget minded Shpg Wt. 23 Ibs 


SPECIFICATIONS—Power output 
1 Power response: + Total har 
monic distortion $ t intermodulation distortion 
Hum and noise 
Controls: 
AC receptacle: Inputs 
Outputs Dimensions: 4 4 Ww Power requirements 


eeeeeseeeeeoeoeses SOSSHSHSSSESESESSHEESHSSSESSESESESSSSSSSHESSSSSSESSESSSSSSESSEESEEEEES 


HEATHKIT SA-3 


*299° 


GO STEREO FOR $29.95 


ECONOMY STEREO AMPLIFIER KIT (SA-3) 


This amazing performer delivers more than enough power for pure, undise 


torted room-filling stereophonic sound at the lowest possible cost 

3 watts per stereo channel and 6 watts as a monophonic amplifier 
SA-3 has been proven by exhaustive tests to be more than adequat 
volume for every listening taste. 

You will find its ease of assembly another plus feature. Heathkit con 
struction manuals, world famous for their clarity and thoroughness, lead 
you a simple step at a time to successful completion of the kit. Larger than 
life-size diagrams show you exactly what each part looks like, where it go 
and how it is installed. 

The amplifier is tastefully styled in black with gold trimmed conti 
knobs and gold screened front and rear panel. A tremendous buy at t 
low Heathkit price! Shpg. Wt. 13 Ibs. 

SPECIFICATIONS—Power output: 3 watts hann Power response: +! 

3 watt t. Total harmonic distortion: |: i 0 kc. intermodulation distortion 
2% @ 3 watt tput } 60 cycle & 6 kc signal mixed 4:1. Hum and noise: 4Ow 

trols: dua t i treble, ganged b 7-position selector 


switch. Inputs (each channel): tuner, crystal or ceramic phono. Outputs (each channel) 
Finish: biack with g trim. Dimensions: 12)" W. x64" 0.x 3)" H. 
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New > Amplifiers & Tuners 


A NEW AMPLIFIER AND PREAMP 
UNIT PRICED WELL WITHIN 
ANY BUDGET 


14-WATT HI-Fi AMPLIFIER KIT (EA-3) 


This thrilling successor to the famous Heathkit EA-2 is one of the finest invest- 
ments anyone can make in top quality high fidelity equipment. It delivers a 
full 14 watts of hi-fi rated power and easily meets professional standards as a 
12-watt amplifier. 

Rich, full range sound reproduction and low noise and distortion are 
achieved through careful design using the latest developments in the audio 
science. Miniature tubes are used throughout, including EL-84 output tubes 
in a push-pull output circuit with a special-design output transformer. The 
built-in preamplifier has three separate switch-selected inputs for magnetic 
phono, crystal phono or tape, and AM-FM tuner. RIAA equalization is 
featured on the magnetic phono input. Shpg. Wt. 15 Ibs. = hee OOP 
NOTE THESE OUTSTANDING SPECIFICATIONS—Power output: 14 watts, Hi-Fi; 12 watts, Professional; 


16 watts, Utility. Power response: +1 db from 20 cps to 20 kc at 14 watts output. Total harmonic distortion: HEATHKIT EA-3 
less than 2%, 30 cos to 15 kc at 14 watts output. intermodulation distortion: |ess than 1% at 16 watts output 


using 60 cps and 6 kc signal mixed 4:1. Hum and noise: mag. phono input, 47 db below 14 watts; tuner and 
crystal phono, 63 db below 14 watts. Output impedances: 4, 8 and 16 ohms. 


NEVER BEFORE HAS ANY HI-FI 
AMPLIFIER OFFERED SO MUCH 
AT SO LOW A PRICE 


“UNIVERSAL” 14-WATT HI-Fl AMPLIFIER KIT (UA-2) 


Meeting 14-watt “hi-fi”? and 12-watt “‘professional”’ standards, the UA-2 lives 

up to its title “universal” performing with equal brilliance in the most demand- We 
ing monophonic or stereophonic high fidelity systems. Its high quality, remark- ia. 

able economy and ease of assembly make it one of the finest values in high Aly 
fidelity equipment. Buy two for stereo. Shpg. Wt. 13 lbs. 


SPECIFICATIONS— Power output: F 14 watts; Pro ional rating, 12 watt Power response: 
+1 db from 2 tput Total neomonts distortion: L tha fro t k t HEATHKIT UA-: 
14 watts output Intermodulation Soeten: than 1 14 wat t 


4:1. Hum samt noise: 73 dot w 14 watt Output impedances: 4, 8a 116 ohn Damping leamens wit j $ 95 
for unity or maximu maximum f } r 15:1, Input voltage f for 14 watt output: volts. Power re- 


quirements: 117 volts 50 /60 cycles, 55 watt . Dimensions: 10° W. x 6%" 0. x 4%" H 


SOSSSSSSSSSSHSSSSSHSSSSSSSHSHESSSHESSHSHEESSSHSSSSSSHEHSHSSHESHEHSHESEHESHEHEEHEEEEE 


MORE STATIONS AND TRUE FM 
QUALITY ARE YOURS WITH THIS 
FINE TUNER KIT 


HIGH FIDELITY FM TUNER KIT (FM-4) 


This handsomely styled FM tuner features better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with on-off switch, flywheel 
tuning and prewired, prealigned and pretested tuning unit. Clean chassis 
layout, prealigned intermediate stage transformers and assembled tuning 
unit makes construction simple—guarantees top performance. Flywheel 
tuning and new soft, evenly-lighted dial scale provide smooth, effortless 
operation. Vinyl-covered case has black, simulated-leather texture with gold 
design and trim. Multiplex adapter output also provided. Shpg. Wt. 8 lbs. 


REATHKIT FM-4 
SPECIFICATIONS—Tuning range: 88 to 108 mc. Quieting sensitivity: 2.5 uv for 20 db of quieting. 


IF frequency: 10.7 mc. Image ratio: 45 db. AFC correction factor: 75 kc per volt. AM suppression: jb. 2 
Frequency response: +2 db 0,000 cps. Harmonic distortion: Less than 1.5%, 1100 uv, 400 cycles S Qe 
100% modulation. Intermodulation distortion: Less than 1%, 60 cycles and 6 kc mixed 4:1 1100 u e 

modulation. Antenna: 300 ohms unbalanced. Output impedance: 600 ohms (cathode follower) Ouiput 

voltage: nominal .5 volt (with 30% modulation, 20 uv signal). Power requirements: 105-125 volts 50/60 

cycle AC at 25 watts. Overall dimensions: 4%" H. x 12%" W.x 5%" D. 


HEATH COMPANY /eenton Harbor, Mich. ” a subsidiary of Daystrom, Inc 
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® Choice of 3 Outstanding Models 
@ Compare With $350-$400 Machines 
@ Preassembled Tape Mechanism 


PROFESSIONAL QUALITY TAPE RECORDER KITS 
(TR-1 Series) 


Enjoy the incomparable performance of these professional quality tape 
recorders at less than half the usual cost. These outstanding kits offer a 
combination of features found only in much higher priced professional 
equipment, generally selling for $350 to $400. Not the least of these 
special features is the handsome styling which characterizes the kits 

a semi-gloss black panel is set off by a plastic escutcheon in soft gold, 
which is matched by black control knobs with gold inserts. The mechan- 
ical assembly, with fast forward and rewind functions, comes to you 
completely assembled and adjusted; you build only the tape amplifier. 
And, you'll find this very easy to accomplish, since the two circuit boards 
eliminate much of the wiring. Separate record and playback heads and 
implifiers allow monitoring from tape while recording and a “pause” 
control permits instant starting an 1 st pping of t ipe flor accurate cueing 
ind tape editing. A digit counter is provided for convenient selection 
of any particular recording. Push-pull knob provides instant selection 
of 3% or 7% IPS tape speed. Safety interlock on record switch reduces 
possibility of accidental erasure of recorded tapes. Shpg. Wt. 30 Ibs 


Maximum reel size: 


€ 


SPECIFICATIONS—Tape speed: t 
Frequency seepones (record-playback): + to1 f 1.5 1PS; + 
f >. Harmonic distortion at normal r 19 
r fing lev Signal-to-noise ratte: ¢ eferred rmal 
} Flutter ‘and wow RM f 5% RMS at 3.75 IPS. Heads 
@): r f j y TR-1 pt playback). Playback 
canaitantnons NARTB t t qtion (2): microg nd line. Input im- 
pedance: | meg Model ‘TR. 1D & TR-1E outputs (2): A 1 B stereo char 
Model TR-1C output (1): F Satges' levels: IOC y ts maximurn 
Output impedance: Y “ Seemed level indi- 
cator: prot nal type db met Bias erase frequency 60 kc. Timing accuracy: + 
Power requirements: 105-1 y Dimensions: 15%" W 
U 1 ¥ Mounting req Y Y ’ c wand above rr 
surf May t ‘ narisant ‘ tier 
MODEL TR-1C Monophonic Tape Deck: 159 95 $16.00 DWN. 
Monophonic Record and Playback $ $14.00 MO. 


MODEL TR-1D Two Track Stereo Tape Deck: Monophonic Record 
and Playback, plus Playback $169. 9 $17.00 DWN. 
— MO. 


Pre-recorded Stereo Tapes (sta 


MODEL TR-1E Four Track Stereo Tees Deck: Mo ronic Record 


nd Playback, plus Playback 7.00 DWN, 
: $169. 95 317 MO. 


Pre-recorded Stereo Tapes (sta 
ged C-TR-1C Conversion Kit: verts TR-1C to TR-1 
TR-1D description above). Shpg. W t $19.95 — 

moos. C-TR-1D Conversion Kit: verts TR-1D 

TR-1E description above). Shpg. Wt t . $14.95 

MODEL C-TR-1CQ Conversion Kit:Converts TR-1C to TR-IE 
(see 5a-te description above) Shpe Wet. 2 Ibs $8. 95 


NOTE: convert TR-IC to TR-1E, purcha TR.1 r kits. 


HEATH COMPANY /senton Harbor, Mich. 


®@ Choice of Monophonic or Stereo models 
©@ Complete versatility 
@ Easy to assemble, easy to use 


STEREO-MONO TAPE RECORDER KITS (TR-1A Series) 


ll Gnd mos 


Here are the tape recorders the avid hi-fi fan will find 
Their complete flexibility in installation and many fur 
our most versatile tape recorder kits. This outst 
now can be purchased in any one of three versior 
new two-track (TR-1AH) or four-track (TR-1AQ 
record and play back both stereo and monophonic 
two-track monophonic record-playback version (TR 
vert to either two-track or four-track stereo record-pla 
purchasing the MK-4 or MK-5 conversion kits. The ta 


nism is extremely simple to assemble. Long, faithful 


precision bearings and close machining tolerances t 
wow to less than 0.35%. Power is provided by a f 
induction motor. One lever controls all tape handling 
ward, fast-forward or rewind modes of operation. T 

to 7” tape reels at 7.5 or 3.75 IPS as determined | 
TR-1A series decks may be mounted in either a vert 
position (mounting brackets included). The TE-1 Ta 
supplied feature NARTB equalization, separate 1 
gain controls and a safety interlock. Provision is ma 
inputs and recording level is indicated on a 6E5 


Two circuit boards simplify assembly. 


MODEL TR- 1A: nophonic tv k re t f 
j_and rewind functior nclu $10 00 VN 
TE-4 4 Tape E| tr s kit. Shpg. Wt 24 Ib $99. 95 $9 20, 


TRIA parma tren ebe peeing Frequency response: 
x os. Signal-to-noise ratio: ¢ 
 Rarments distortion: les 


{1 Bias erase fre- 
quency: 60 kc (push-¢ lator). 


MODEL TR-1AH: Two-track monophonic and st 
th fast forward and rewi nd fun tions. Two $15.00 WN 
"E-4 Tape Electronics kits. Shpg. Wt. 36 Ibs $149. 95 3000" 
TR-1AH SPECIFICATIONS— eneamen response: 7 
x Signal- to- noise ratio: j 


Seestnenie —— le tha Bias erase frequency 


mooet TR- 1AQ: Fou k mor n 
j and re af if $15.00 DWN 
ics kits. Shpg 2 $149. 95 <\s.como 
TR-1AQ SPECIFICATIONS— Pam response: 7 © 
4 10,0 >. Signal-to-noi ates $ 
Harmonic distortion: | than 2 at full output. Bias erase 


— 
a subsidiary of Daystrom 
t 
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New “Acoustie Suspension” Hi-Fi 
Speaker System Kit 


NOW=—FOR THE FIRST TIME 
=EXCLUSIVELY FROM HEATH 


ACOUSTIC SUSPENSION HI-Fi SPEAKER SYSTEM KIT (AS-2) 


A revolutionary principle in speaker design, the A tic Research speaker 
has been universally accepted as one of the most | vorthy speaker sys- 
tems in the world of high fidelity sound reproduct Heathkit is proud to 
be the sole kit licensee of this Acoustic Suspensi from AR, Inc., 
and now offers for the first time this remarkal tem in money- 
saving, easy-to-build kit form. 

HEATHKIT AS-2U (unfinished) The 10” Acoustic Suspension woofer delivers clean, clear extended-range 
bass response and outstanding high frequency distrit n is provided by the 


$ 95 specially designed ‘‘cross-fired’’ two-speaker tweeter assembly. 
Another first in the Heathkit line is the availabilit f preassembled and 
prefinished cabinets. Cabinets are available in pr i birch (blond) or 


HEATHKIT AS-2M (mahogany) $79.96 mahogany, or in unfinished birch suitable for the f f your choice. Kit 


HEATHKIT AS-2B (birch) EACH 


assembly consists merely of mounting the speaker the simple cross- 
over network and filling the cabinet with the fil included. Shpg. 
Wt. 32 Ibs, 


SPECIFICATIONS—Frequency response (at 10 watts input): + 10 dt wn at 
and 16,000 cps. Harmonic distortion: below to § ’ t1 t 


in corner room location, Impedance: Suggested amplifier power Suggested 


damping factor: high (: jreater). Efficiency: Distribution angle 
eaw qe Dimensions: 24° W. x 13);7 H. x 11" D. 


* 
Equipment AN INSTRUMENT LONG-AWAITED 


BY SERVICE TECHNICIANS 
EVERYWHERE! 


HEATHKIT FM TEST OSCILLATOR KIT (FMO-1) 


Here in one compact, easy-to-use instrument a the test signals 
and sweep frequencies required for fast, easy a troubleshooting 
of RF, IF and detector sections of FM tuners and eI An instrument 
unique in the test equipment field . being t f its type designed 
espec ially for FM service work 
SPECIFICATION S—Output frequencies 
1 M Modulation y IF and detector alignment 

Sweep width markers 
Modulation: 4 y AM. For other applications 
Controls 

Power 


Pp V 
HEATHKIT FMO-1 niche eta at. Power requirements Cabinet 


PREASSEMBLED AND ALIGNED 
BANDSWITCH/COIL ASSEMBLY 


RF SIGNAL GENERATOR KIT (RF-1) 


Moderately priced, and capab 
highly accurate and stable RI 
and IF circuits of all kinds. M 
100,000 microvolts is 

ously variable « 

output provides intern 

for audio tests. A preass 

ct 


factory precision indards 


HEATHKIT RF-1 ment. Shpg. Wt. 7 Ibs 


SPECIFICATIONS—Frequency range 1 
$2 r 4 95 E j Calibrated harmonics 


me t Accuracy Output 
Modulation: ; . x 400 cycles 
audio output: a . Tube compiement 
é t. Power requirements: V 


6%" W.x9%"H. x§& 


m cabinet dimensions: 
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Ham Radio Gear 


TOP POWER WITH ECONOMY 
AND SAFETY 


KILOWATT POWER SUPPLY KIT (KS-1) 
The KS-1 is designed as a companion to the “Chippewa” Linear Amplifier 
and is also suitable for supplying plate power to most other RF amplifiers in 
the medium to high power class. ‘The KS-1 features an oil-filled, hermetic- 
ally sealed plate transformer to minimize corona, a swinging choke in the 
filter circuit for good regulation, and a 60-second time delay relay to permit 
adequate heating of the mercury vapor rectifiers before application of 
plate voltage. All components are conservatively rated and well insulated 
for long life and dependable service. Shpg. Wt. 105 lbs. 
SPECIFICATIONS— Maximum DOC power output: 1500 watts. Nominal OC voltage output 
ts. Maximum OC current output: Ay rag 500 ma, peak 1000 ma Regulation 

rar > amplif 10 ) to 500 1 Ripple: 

Tube comsleaeunt 6A mercury vapor rectifier “Recommended ambient temperature 


HEATHKIT KS-1 F Chreuit: V wave mercury vap t in a full wav 


). Line powe requirements: 115 V, 50/60 cy 


314690295 cycles, 10 amperes. Chassis size: 17%" W. x 12” H. x 1 


MOVE TO THE TOP IN 
TRANSMITTING POWER 


CHIPPEWA" KILOWATT LINEAR AMPLIFIER KIT (KL-1) 
The KL-1 operates at maximum legal amateur power inputs in SSB, CW 
or AM service using any of the popular CW, SSB and AM exciters as a 
driver. Premium tubes (4—400’s) push the ““Chippewa” to top performar 
levels while a centrifugal blower provides more than adequate cooling 
Shpg. Wt. 70 Ibs. 


SPECIFICATIONS—RF section: 
40 watt Power input 


tt “Power ‘output moe —— 


Output impedance t Y au impedance: ¢ 
coverage 4 1 r Panel metering: 
HEATHKIT KL-1 t t t Ky t. Tube complement 


$41 500 t. 50/¢ to 400 ». Cabinet size: 


SOSSSSSSSSSSHSSSSSSESSSESSSSSHSSSSSSSHSSSSSSESESSESEHESHSHHEHHESHEHHHHEES 


2-METER CONVERTER KIT (XC-2) 
Extends coverage of the Heathkit ‘“‘ Mohawk” Receiver to the 2-meter | 
May also be used with receivers tuning a 4 mc segment between thi 


quencies of 22 and 35 mc when appropriate passed is used. Shpg. Wt 
1 | 


Manttaas SPECIFICATIONS —Noise figure: 4.5 vb: 1 wv signal rovid ib ther Sensitivity 


an 6 db over v Gain: 4 Pass band 
143 and 149 7 Image rejection 


mater XC-2 ee ee (t t ‘Output impedance: § to hr on impedance: ° 


Frequency: t 4 tput, 22 to 26 me with crysta Tubes 
12A Crystal: vert Power requirements: |° 


$3625 pled for 210 VOC RX operation) 6.3 volte AC IOC at 1375 amps. Slae: 9 


“BEST BUY" UTILITY POWER SUPPLY KIT (UT-1) 
This power supply is ideal for converting the Heathkit “Cheyenne 
“Comanche” mobile transmitter and receiver to fixed station operat 


* mT 80 comvenre 
moan cee 


or may be used to provide necessary filament and plate voltage fo 

variety of amateur equipment. Features silicon diode rectifiers, hi 

ity filters for superior dynamic regulation, and line filtering to mir 
| mente . 


a EE Sin e . TVI and reduce receiver line noise. On ICAS basis, provides 150 watts DC 


en ur. plus filament power for 6.3 volt or 12.6 volt filament applications (6.3 V A¢ 


8 amps. or 12.6 VAC., 4 amps.; 600 VCD., 250 ma or 600 VDC,, 200 ma 


~ 
$2  S hae and 300 VDC., 100 ma). Less than 1% ripple; excellent regulation 


Housed in attractive green and gray-green cabinet measuring 9” long, 


4%” wide, 6” high. Shpg. Wt. 15 Ibs. 
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New Citizen’s Rand Transceiver 


WIRED OR KIT FORM 


HEATHKIT W-CB-1 


$6025 


(wired model) 
$6.10 dwn., $6.00 mo. 


HEATHKIT CB-1 


$4295 


(kit model) 





e No Tests to Take—No Operator's License Required 
e Any Citizen 18 or Older Can Have Own Station 
e Hundreds of Business and Personal Uses 


CITIZEN'S BAND TRANSCEIVER KIT (CB-1) 

The Heathkit CB-1 Citizen’s Band Transceiver is a compact radio transmitter and 
receiver combination designed to operate on the new 11-meter “Citizen’s Band’’. No 
tests to take, no special knowledge or operator’s license required . . . you need only 
fill out forms we supply, and mail them to FCC to apply for station license. Operates 
just like any short wave radio used by police and other communication services. 
Front panel switch selects both “transmit” and “receive’’. Two or more Heathkit 
Transceivers provide you with your own 2-way radiotelephone system for making 
necessary business and personal contacts with family, friends or associates. A Heathkit 
accessory power supply makes the CB-1 completely portable for use in cars, trucks, 
boats, etc., using 6 or 12 volt batteries. With appropriate accessory antenna, the CB-1 
can be used for communicating between truck and office, home and automobile, boat 
and shore, farm-house and field . . . literally hundreds of useful applications. Comes 
complete with microphone, 2 power cords for mobile or fixed operation, station ID 
card, call detters, and crystal for one channel and FCC application form. Order 
power supply and antenna separately. Attractively styled in two-tone “mocha” 
and “beige”. Shpg. Wt. 10 Ibs. 

SPECIFICAT 'S—Receiver type: Superreg tive detector w /rf stage. Power input: 5 watts maxi- 
mum to plate of final RF amplifier (FCC + i ). itter f trot: Third overtone type 
quartz crystal operating within 0.005% of marked channe! frequency between —20° and +130°F. Modulation: 
AM plate and screen modulation automatically limited to less than 100% (FCC requirements). Power supply: 
internal 117 V, 50/60 cycles, AC (35 watts). For 6 V battery power. use Model VP-1-6 Vibrator Power Supply 
(6.5 amps); tor 12 V battery power, use VP-1-12 (4 amps). Total B+ requirements: 260 voits at 60 ma; total 
heater requirements, 6.3 volts at 1.8 amps. or 12.6 volts at 0.9 amps. Power rectifier: 2 silicon diodes in full 
wave voltage doubler circuit. Ml : Combination hand-held and desk type. ceramic element, plastic 
case, with cord and connector. RF output i d. 50 ohms. & size: 2%" (round). Undistorted 
audio power output: Approximately | watt. Line cords: Two supplied, one for AC operation, one for battery 
operation. Power circuits automatically switched when appropriate line cord is plugged in. Cabinet dimem 
sions: 8 H. x 6" D. x 9%" w. 


a an: 











Both models include transceiver, crystal, 
microphone and two special power cords. 


SPECIFY FREQUENCY CHOICE 
(ist and 2nd choice) 
CLASS D CITIZEN'S BAND 
FREQUENCIES 
27.035 mc 
27.055 mc 
27.065 mc 
27.075 mc 
27.015 mc 27.085 mc 2765 mc 
27.025 mc 27.105 mec 27.175 me 
*This channel shared with Class C Radio Control. 
ANTENNAS 
CBU-1 “UTILITY’ ANTENNA 
Good coverage, portable antenna for temporary mobile 
or fixed installations. 45%” base-loaded antenna, 12’ 
connecting cable, mounting bracket and clip. 3 Ibs. 
CBM-1 “MOBILE"’ ANTENNA 
Best coverage mobile installation. Easy to install spring 
base, 4% wave, 9’ whip; 15’ connecting cable and neces- 
sary hardware. 7 lbs. 
CBF-1 “FIXED LOCATION" ANTENNA. . .$19.95 
Excellent coverage, % wave “ground plane’, 9’ ele- 
ments; 50’ connecting cable and mounting bracket. 7 Ibs. 
WIRED AND KIT FORM 
POWER SUPPLIES FOR MOBILE USE 
6 volt Vibrator Power Supply for use with 6 volt batteries. 
KIT—Model VP-1-6. Shpg. Wt. 4 ibs 
WIRED—Model WVP-1-6. Shpg. Wt. 4 Ibs 
12 volt Vibrator Power Supply for use with 12 volt batteries. 
KIT—Model VP-1-12. Shpg. Wt. 4 ibs $7.95 
WIRED—Model WVP-1-12. Shpg. Wt. 4 Ibs 


27.115 me 
27.125 mc 
27.135 mc 
27.155 mc 


27.185 mc 
27.205 mc 
27.215 mc 
27.225 mc 
*27.255 mc 


HEATH COMPANY GENTON HARBOR 20, MICH. 


a subsidiary of Daystr 





NOTE: all prices and specifi- 





cations subject to change 
without notice. 
Enclosed find ( ) check ( ) 





money order. Please shir 





C.0.D.( ) QUANTITY 
On Express orders do not in- 

clude transportation charges 

—they will be collected by the 

express agency at time of 

delivery. 


On Parcel Post Orders include 
postage for weight shown. All 
prices are NET F.O.B. Benton 
Harbor, Michigan, and apply 
to Continental U.S. and Pos- 
sessions only. 20% Deposit 
required on all C.O.D. orders. 
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The 
DUAL-1006 


satisfies 
every need 


...a8 both a professional 


single play turntable 
and superior 
record changer 


| AUDIO—HIGH FIDELITY 


Reviewed by 
Chester Santon 





Tracks—and operates automatically 
—with stylus pressure as low as 1% | 
grams! Minimizes all wear. 


DUAL-1006 


Built-in direct reading stylus pres- | 
sure gauge. Easy to use, weight ad- | 
justment conveniently located. 


DUAL-1006 | 


Big, heavy 105%” turntable is lami- 
nated and concentrically girded. 
Can't warp or become eccentric. | 


DUAL-1006 


Rumble-free motor is so powerful 
turntable reaches full RPM from | 
dead start in less than 4 turn! 


DUAL-1006 


All drive gears disengage automati- 
cally—no “neutral” position to re- 
member, no flat spot thump. 


DUAL-1006 


Obsolescence-proof intermix for all 
present or future record sizes. Stack 
in any sequence. 


DUAL-1006 


Elevator Action changer-spindle 
prevents damage to record grooves 
and center holes. Truly gentle! 


DUAL-1006 


For the full story, write... 


united tee | 


PRODUCTS OF DISTINCTION 


202-4 East 19th St., N.Y.3, NY. 
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Station WQXR 
New York City 


N recent months, the best stereo records have 
attained virtually all of the technical stand- 
ards formerly associated with mono discs. This 
development makes feasible a rating system 
you'll notice in this month’s column. These 
ratings cover four categories and are based 
solely on technical characteristics. Other factors 
will be covered in the body of each review. In 
this way, items of outstanding audio quality 
may be found at a glance. 


TCHAIKOVSKY: 1812 Overture 
RAVEL: Bolero 
Morton Gould Orchestra and Band 
RCA Victor Stereo Record LSC-2345 
Technical Rating: EXCELLENT 

Here is the greatest the dawn 
of the stereo era. Introduced at a special price 
$4 below regular cost, this record offers the most 
impressive wide-range orchestral sound I've 
heard so far on stereo disc. On the debit side, the 
bells and cannon will not satisfy 1812 fans who 
have heard the real thing in previous 
recordings. The sound of these bells was elec- 
trically generated and the cannon has meager 
acoustical impact, but the instrumental sound 
fabulous. Under proper playback conditions, 
this record sounds like a 15-ips master tape. 
The bite of the basses’ extreme lows are heard 
for the first time on stereo disc. The rest of the 
frequency range has a new degree of flatness. 
Some demo records are designed to compensate 
This 
stereo 


bargain since 


stereo 


is 


for known inadequacies in 
record was created to show 
systems in today 


playback gear 
off the best 
use 


SIBELIUS: Symphony No. 2 


Pierre Monteux conducting London Symphony 


Orchestra 
RCA Victor Stereo Record LSC-2342 
Technical Rating: POOR 
What happened to the in 
Instrumental balance throughout the 
is duplicated in the channels. Switch from left 
to right channel and the vantage point of the 
mike pickup is the same. The performance and 
sound are very good, but don’t bother with the 
stereo version. 


RAVEL: Bolero 
DUKAS: Sorcerer's Apprentice 
Hermann Scherchen conducting Vienna State 
Opera Orchestra 
Westminster 4-Track Stereo Tape 47-114 
(7-inch; playing time, 27 min. $6.95) 
Technical Rating: POOR 
This open-reel Westminster release is part of 
the first group of four-track stereo tapes to 
appear on dealer's shelves. Selected at random 
out of dealer's stock, it sounds far less glamorous 
than four-track tapes demonstrated 
facturers under their own conditions. While 
not entirely typical of the four-trackers just 
reaching the market, this particular item under- 
lines the infancy of tape in this form. When 
played back on a top-grade stereo recorder de- 
signed for use with a component system, the 
audio quality of this 7.5-ips tape was inferior 
to a 3.75-ips organ stereo tape acquired at 
last year’s New York High Fidelity Show (Hi- 
Fi Tape R-716, 4-Track Open Reel). Heard in 
rapid succession on the same machine, the 3.75 


this one? 


symphony 


stereo 


by manu- 


and 


TAPES 


STEREO and MONO 


had much better bass. The Westminster orche 
tral highs distorted above the 
dynamic range. The highs did extend beyond the 
average two-track tape, but they were clean « 
in the low level passages. No cross-talk 

detected. Left channel track A had inter 
mittent drop out toward the end of the Bolero 
The defect was noticed while listening to both 
channels. 


midpoint of the 
nly 
wa 


of 


1sl2 


Stereo Spectacular 


MORTON GOULD ORCHESTRA 
BAND 


; 


PUCCINI: Gianni Schicchi 
Gabriele Santini conducting Orchestra of the 
Opera House, Rome 
Capitol Stereo Record SGAR-7179 
Technical Rating: EXCELLENT 
Puccini’s only comic opera i funnier 
stereo. You can tell the difference as 
the action begins. The elaborately phoney sobs 
of the greedy relatives cover the stage at the 
funeral of old Buoso Donati. A highlight 
of this 13th century tale is rustling 
parchment clearly picked 
the impatient mourners 
Tito Gobbi and Victoria De 
fine cast. Faultless sound 


ROSSINI: Barber of Seville 
Erich Leinsdorf conducting Metropolitan Opera 
Orchestra and Chorus 
RCA Victor Stereo Records (4) LSC-6143 
Technical Rating: EXCELLENT 
Along with a distinguished 
Met audiences, RCA offers opera 
inducement in this album, 
price of three. Through a quirk 
propose to fathom, this set 
ness and presence in a way not 
other recent RCA stereo operas. 


FRANCK: Piece Heroique 
Chorales Nos. 1, 2 and 3 
Marcel Dupre, Organist 
ercury Stereo Record SR 90168 
Technical Rating: EXCELLENT 
The Aeolian-Skinner organ of 
Church in New York City is the first instru- 
ment of its type to appear in truly impressive 
sound on stereo disc. The recorded tonal range 
of this classic organ equals that heard 


Ir 
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by the 
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the 
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search 
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Mercury's mono dise version. Only stereo mikes 
at a height of 30 feet fully convey the unique 
character of church acoustics. 


TCHAIKOVSKY: Swan Lake Suite 
GRIEG: Peer Gynt Suite No. ! 
Kenneth Alwyn conducting London Philharmonic 

Orchestra 

Richmond Stereo Record S 29057 
Technical Rating: GOOD 

The Richmond label, originally devoted to 
cheaper pressings of the early London mono 
wil’ 
HI 


t 
} 
B 


Swan Lake 


releases, has now invaded the low-price stereo 
dise field. This recent recording, priced at $2.98, 
delivers solid value. You won't find better bass 
in this price category at the present time. Sign- 
al-to-noise ratio is much better than that of 
the typical $5.98 stereo disc issued 9 months 
ago. The performances are in keeping with 
the standards set by the London Philharmonic 
on dises with deluxe prices. For those wishing 
a fuller treatment of the score, London has a 
new two-record album of Swan Lake performed 
by Ansermet and the Suisse Romande (London 
CSA-2204). The ends of the sound spectrum are 
richer-sounding in the more expensive album, 
but stereo spread is no better than the Rich- 
mond, 


Come Rain or Come Shine 


Rosa Rio 
StereoVox Record STVX 426.010 
Technical Rating: EXCELLENT 
Two Hammond organs and drums take care 
of a dozen old tunes devoted to fair or rainy 
weather. Radio and TV organist Rosa Rio is 
assisted by Kenneth Lane at a second console. 
The low bass response rivals that of a good 
mono disc, making this an outstanding demon- 
stration record on stereo equipment set up to 
extract everything on the record. 
Note: Records below are 12-inch mono LP and 
play back with RIAA curve unless otherwise 
indicated. 
The Fabulous Sabicas 
ABC-Paramount ABC 304 
Technical Rating: EXCELLENT 
Check your speaker damping with this one. 
On Side 2 Band 1, flamenco guitarist Sabicas 
abruptly smothers the vibration of the guitar 
strings. This is an easy test for loudspeaker 
overhang because all sound energy on the record 
issues from one instrument at very close mike 
range. Transients throughout are remarkably 
clean. 
Music From a Surplus Store 
Jack Fascinato Orchestra 
Capitol T-1225 
Technical Rating: EXCELLENT 
Top honors for a truly novel yet tasteful 
pop recording go to Capitol this month. Some 
console man had a lot of patience miking the 
collection of utensils featured in these orches- 
tral arrangements. Jack Fascinato and Ken 
Snyder created the dozen original tunes based on 
the unusual tonal characteristics of squeezed oil 
cans, trowels, furniture casters, metal waste- 
baskets, an electric motor with variable speed 
control and stressed helical springs plucked with 
a surplus Medical Corps scalpel. Try this on your 
friends who think they’ve heard everything. END 
Name and address of any manufacturer of 
records mentioned in this column may be ob- 
tained by writing Records, RapI0o-ELECTRONICS, 
154 West 14th St., New York 11, N.Y 
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Here’s where to buy 


your HEATHKIT locally... 


CALIFORNIA 
BERKELEY 
zacKIT Corporation 
CHICO 
Dunlap Radio & TV 
EL CAJON 
Telrad Electronics 
FRESNO 
Dunlap Radio & TV 
LOS ANGELES 
Kierulff Sound Corporation 
(2 Locations) 
MARYSVILLE 
Dunlap Radio & TV 
MERCED 
Dunlap Rrdio & TV 
MODESTO 
Dunlap Radio & TV 
PALO ALTO 
Zack Electronics 
RIVERSIDE 
Kierulff Sound Corporation 
SACRAMENTO 
Dunlap Radio & TV 
SAN DIEGO 
Telrad Electronics 
SAN FRANCISCO 
Zack Electronics 
SANTA BARBARA 
zacKIT Corporation 
STOCKTON 
Dunlap Radio & TV 
TARZANA 
Kierulff Sound Corporation 
VISALIA 
Dunlap Radio & TV 


DELAWARE 


WILMINGTON 
Radio Electric Service Co. 


FLORIDA 

COCOA 

Thurow Distributors, Inc. 
DAYTONA BEACH 

Thurow Distributors, inc. 
JACKSONVILLE 

hurow Distributors, Inc. 

MIAMI 

Thurow Distributors, inc. 
ORLANDO 

Thurow Distributors, inc. 
PENSACOLA 

Thurow Distributors, Inc. 
ST. PETERSBURG 

Thurow Distributors, Inc. 
TALLAHASSEE 

Thurow Distributors, Inc. 
TAMPA 

Thurow Distributors, inc. 


ILLINOIS 
ALTON 
Radonics—Alton, inc. 


INDIANA 

FORT WAYNE 

Ft. Wayne Electronics Supply, inc, 
INDIANAPOLIS 

Graham Electronics Supply, inc. 
LAFAYETTE 

Latayette Radio Supply Co., Inc. 
MUNCIE 

Muncie Electronics Supply, Inc. 


IOWA 

OES MOINES 

Radio Trade Supply Co. 
FORT DODGE 

Radio Trade Supply Co. 
MARSHALLTOWN 

Radio Trade Supply Co. 
WATERLOO 

Radio Trade Supply Co. 


LOUISIANA 


LAFAYETTE 
Sterling Electronics, inc. 


MARYLAND 


BALTIMORE 
American Distributing Co. 
(2 Locations) 
The Hi-Fi Shop 
SALISBURY 
Radio Electric Service Co 


MASSACHUSETTS 


BOSTON 
Audionics, incorporated 


MICHIGAN 
ALLEN PARK 
Volta Electronics 
DETROIT 
High Fidelity Workshop 
PONTIAC 
High Fidelity Workshop 


MINNESOTA 

DULUTH 

Lew Bonn Company 
LA CROSSE 

Lew Bonn Company 
MINNEAPOLIS 

Hi-Fi Sound 

Lew Bonn Company 
ST. PAUL 

HI-Fi Sound 

Lew Bonn Company 


MISSOURI 
ST. LOUIS 
Radonics 
(2 Locations) 
Radonics-West, In 
Radonics-Gravois, in 


NEW JERSEY 

ATLANTIC CITY 

Radio Electric Service Co 
CAMDEN 

Radio Electric Service Co, 
MOUNTAINSIDE 

Federated Purchaser, In 
NEWARK 

Federated Purchaser, In 


NEW YORK 

ALBANY 

Fort Orange Radio Dist. Co., | 
BATH 

Rochester Radio Supply Co 
BELLEROSE 

Cross Island Elect 
BINGHAMTON 

Stack Electronics, In 
BROOKLYN 

Acme Electronics, Inc 
ELMIRA 

Stack Electronics, Inc 
FARMINGDALE 

Gem Elec. Distributor 
FOREST HILLS 

Beam Electronics, Incorporated 
GENEVA 

Rochester Radio Supply Co., In 
HERKIMER 

Herkimer Electronics Co., Inc 
HICKSVILLE 

Gem Elec. Distributors, In 
MINEOLA 

Arrow Electronics, incorporate 
MT. VERNON 

Davis Radio Distributing Co., In 
NEW YORK 

Arrow Electronics, Incorporated 

Harvey Radio Company 
ROCHESTER 

Rochester Radio Supply Co., In 
SYRACUSE 

Syracuse Radio Supply Co., In 
UTICA 

Genesee Electronics Compa 
VALLEY STREAM 

Eim Electronics, Inc 
WATERTOWN 

Watertown Electronics Company 


NO. CAROLINA 

CHARLOTTE 

Southeastern Radio Supply Co 
FAYETTEVILLE 

Southeastern Radio Supply Co 
GREENSBORO 

Southeastern Radio Supply Co 
KINSTON 

Southeastern Radio Supply Co 
RALEIGH 

Southeastern Radio Supply Co 


Careful selection of reliable q 


OHIO 
AKRON 
Sun Radio Company 
LICOTHE 
keye Electronics Dist., Inc, 
VELAND 
eer Electronic Supply Co, 
zt at ns) 
MBUS 
keye Electronics Dist., Inc, 


c Supply Co, 
c Supply Co. 
ectronics Dist., Inc. 


ctronic Supply Co 
PRINGFIELD 
Standard Radio-Springfield, inc, 
TOLEDO 
Lifetime Electronics 
ZANESVILLE 
B 2ye Electronics Dist., inc. 
OREGON 
PORTLAND 
: es Electric Company 
SALEM 
Farnes Company 
PENNSYLVANIA 
NTOWN 


rated Purchaser, Inc, 
Purchaser, Inc. 


Duncombe Co, 
i tions) 
ADELPHIA 
tir »ctronics, Inc 
3 Locations 
PITTSBURGH 
HM se of Audio 
LOW GROVE 
Radio Electric Service Co. 
YORK 
Radio Electric Service Co. 
RHODE ISLAND 
SVIDENCE 
4 s, Incorporated 
TEXAS 
MONT 
Radio Products, Inc, 


5 Radio Products, Inc, 
LAS 
est Records & HI-FI 


ment, Incorporated 
© Products, Inc 


3 Radio Products, Inc. 


VIRGINIA 

ARLINGTON 

Key Electronics, Inc 
NEWPORT NEWS 

n Electronics Company, 

NORFOLK 
Cain Electronics Company, 
2 Locations) 
PORTSMOUTH 

Cain Electronics Company, 
RICHMOND 

Meridian Electronics, Inc 

WASHINGTON 

SEATTLE 

Seattie Radio Supply, Inc. 

WISCONSIN 

MADISON 

Hi-Fi Corner 

Satterfield Electronics, ine, 
MILWAUKEE 

Fi Center 
Netzow's 


alified dealers is a slow 


process so please bear with us if your area has not 


been covered. Thank you 














New York Service Representative 
Empire State Electro 
180-14 Union Turnpike 
Flushing 66, Long 


Serv., Inc. 


1, New York 


TH COMPANY / Benton Harbor, Mich. | 


{Ps Subsidiary of Daystrom, inc. 
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Part IX (Conclusion)—Port place- 
ment, speaker height, damping 


By P. G. A. H. VOIGT 


50-CYCLE note has a wavelength 

of about 22% feet, the quarter- 
wavelength is therefore about 

5% feet. If the port is at the 

upper level of a cabinet about 32 inches 
high, it will be feet off the 
floor. This is a fair fraction of the 
quarter-wavelength, and so any sound 
that port at 


about 2% 


from 50 cycles is able to 
spread outward fairly freely. On the 
other hand, if the port is at the lower 
level, and thus but a few inches above 
the floor, then the 
terms of fractions of a 
length) that no 
spread is possible. 

The volume of air oscillating in and 
out at the port then drives air which 
expands within a solid angle 
(a quarter of only). Outside 
the port, therefore, the oscillation is 
concentrated on That air is 
driven faster and so produces a higher 
back port air flow 
(piston action) has to work harder. 
This loads the port more effectively, 
the system efficiency goes up, port air 
oscillation is better damped, the Q goes 
down—reducing hangover—and the re- 
sponse becomes smoother and wider, all 


floor is so close (in 
quarter-wave- 


material downward 


smaller 
a sphe re 


less air. 


pressure. So the 








“Th 




















Fig. IX—1—Short junction blocks (a 

and 6), or long stiffeners (c) with 

blocks as needed, may be used to keep 
the front rigid. 
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without cost! A more perfect arrange- 
ment can hardly be imagined. 

Comparing the upper with the lower 
level as a position for the port, the 
lower position is seen to have all the 
advantages, and that settles definitely 
which is the correct one to use. 

If a round or port is cut 
centrally in the front wall close to the 
bottom, it will be close to the floor of 
the cabinet and so will provide an es- 
cape for some of the vertical stationary- 
wave pressure. The effect, however, is 
not uniform over the floor and dimin- 
ishes toward the back and The 
pressure regions of the vertical sta- 
tionary waves cover the whole of the 
inside floor of the cabinet. A rectangular 
slot at floor level extending right across 
the front of the cabinet would have a 
more uniform effect, for it would affect 
the whole of side of that lower 
pressure region. 


square 


sides, 


one 


From a manufacturing point of view, 
too, such a slot port is economical, for 
it can be produced simply by making 
the front face of the cabinet shorter so 
that it reach to the bottom. 
The disadvantage is that since the base 
and front are not their 
common edge, mechanical rigidity is 
lost. Much of this can be recovered 
by fitting junction These will 
obstruct part of the slot and so make 
a readjustment of the width necessary. 
The port’s damping effect will not, how- 
ever, be diminished appreciably. 

Extra stiffeners fitted, 
see Fig. IX-1 which suggests possible 
details. Since the stiffeners act as short 
ducts, the port will 
increased a little. If the area is too big, 
it can always be reduced by inserting 
flat pieces in the slots. By painting the 
slot matt black or covering the whole 
front with suitable grille material, the 
appearance will be OK. 

The port in this still (as 
usual) on the front. Correct tuning of 
the air cushion is independent of the 
port location, so the port need not be on 
the front face of the cabinet. Alterna- 
tive port positions should therefore be 
investigated. 

The floor-level stationary-wave pres- 


does not 


joined along 


pieces, 


can also be 


area have to be 


case is 





REFLEX 
ENCLOSURE 


sure region would be 
uniformly if there 
port along the rear 
In practice, it almost alway 
that at some time the cal 
flat against a wall. Su 
then be obstructed, so that 
is not very practical. 
practical to improve the 
action on the vertical stat 
by having two extra po 

side toward the back ne 


was 
wall 


Such side ports and, f 
the ends of the front 
affect the lateral stat 
these all have at least 
regions, one along eac! 
walls. The pressure w 
the level of the speake 
source) and will then bu 
A release of pressure I 
the energy and so applies d 
energy in effect progressing 

The front-to-back stati 
regions 
back walls. Front and rea 
ports near the front 
therefore damp those stat 

Thus, taking all thr 
Stationary waves into « 
find that, with a sim; 
combination of two side op 
the rear, floo 
divided slot along the botto 
is a good way (at least 
making a distributed port \ 
secondary effects. Fig. IX 


pressure along 


close to 








SECONDARY 
PORT (ONE ON 


EACH SIDE) 


Fig. IX—2—Ports need not be i the 
front of the cabinet. 
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of an enclosure made like this. 

With a “perfect” single-channel sound 
reproduction system, the listener, when 
he shuts his eyes, will hear sound such 
as he would hear if in place of the loud- 
speaker there was an opening in the | 
wall communicating directly with the 
live artists in the studio. The ideal 
height for such an opening is that at 
which an observation window might be 
placed. The middle and high frequencies 
from the loudspeaker should therefore 
enter the room from about that height, 
between 3 and 5 feet above the floor. 

This “hole-in-the-wall” concept is one 
which the writer has described in lec- | 
tures for over a quarter of a century.' 
At first it sometimes met with disbelief 
and even ridicule, but it is now more 
than 20 years since the writer heard | 
really first-class single-channel systems | 
which approached this target very 
closely indeed. 


Cc 





Se see \ 
a b 
When the cabinet is raised off the floor, | 
a single rectangular port (a) or four | 
triangular ports in the corners of the 
cabinet bottom (plus a center hole) (b) 
are effective. 

Now in the ordinary radio—phono- | 
graph combination sold to the public as | 
a packaged unit, the speaker is usually 
somewhere near the floor. That is a 
level far lower than that at which an 
open window connecting to the studio 
would be located. Therefore, such a sys- 
tem simply cannot give truly lifelike 
reproduction of voice or violin, no 
matter how perfect it might be accord- 
ing to scientific measurements, just 
because the sound does not come from 
what is psychologically the right height. 
The 32-inch-high box baffle converted to 
reflex which we have been considering | 
with its speaker near mid-height can- 
not produce the right effect either. The 
ordinary speaker position is OK for 
cello or double bass, as the ear has no 
directional ability at low frequencies, 
and these instruments radiate from near 
the floor anyway. But practically all 
solo work requires a raised sound source 
for lifelike reproduction. 

The speaker has already been raised 
an inch or two above the cabinet mid- 
height in the design, for this is permis- 
sible without introducing appreciable 
trouble from the half-wavelength and 
the three-halves wavelength station- 
aries. This also increases the distance 
between the speaker and the low-level 
port(s), thus helping matters at the 
frequency of the lower impedance peak. 

The whole cabinet can be raised on 
blocks or legs a few inches off the floor 
without much reduction of the loading 
gained at the port. Every inch that the 


1" ‘A Controversial Idea from England,” Audio | 
Engineering, October, 1950. 
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engineered for high fidelity 
stereo 
am/fm 
MAGNO 


for their advanced designs : 
selected range* of tubes for High 
Television, and Industrial Applications. 


This selected range*, which uses frame grids, 
special glass, coiled heaters, bifilar windings, 
special mica construction, low hum and microphony, 








Mullard rugged construction, longer life are features 








found in more expensive premium tubes. 
\Z At MULLARD these extras are standard 
Trade Mark in the regular commercial production — 
aueaer ie’ AT NO EXTRA COST. 


Discover the advantages of MULLARD tubes 
in your equipment — now! 


Detailed data and application engineering 
assistance available upon request. 


“Circuits for Audio Amplifiers” is a new MULLARD publication in which the 
wide range of MULLARD high quality audio circuits is presented conveniently 
in one book. Four introductory chapters are devoted to theoretical and 
practical considerations of high quality sound reproduction with monophonic 
equipment or with stereophonic systems. The rest of the book comprises 
circuit descriptions, constructional details, and some performance figures of 
panes MULLARD circuits. These circuits include well-known MULLARO designs, 

and ts to these circuits, and a number of 
pon Riven new ones. Only $2.50 from your dealer or by mail from our 
=e Technical Services Division. 


INTERNATIONAL ELECTRONICS CORP. 
81 SPRING ST., NEW YORK 12, N.Y. 
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practical training in... 


ELECTRICITY 


ELECTRONICS 


erators 


by Gen ~ controls 


motor 

at 
gwitchbo 

modern Atfiec 


putomar ol ynits 


TELEVISION 


RADIO ELECTRONICS 


Train in NEW Shop-Labs of 


COYNE 


in Chicago—Electrical and Electronic Center of the 


World. Prepare for a better job and a successful 
future in a TOP OPPORTUNITY FIELD. Train on real 
full size equipment at COYNE where thousands of 
successful men have trained for 60 years—largest, 
oldest, best equipped school of its kind. Professional 
and experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 
million dollars worth of equipment. No previous 
experience or advanced education needed. Employ- 
ment Service to Graduates. 


Start Now—Pay Later—Liberal Finance and Pay- 
ment Plans. Pay most of tuition after graduation. 
Part-time employment help for students. Choose 
from nine yearly Starting Dates. 


Mail Coupon or Write to Address Below for Free 
Book —“‘Guide to Whether you prefer 
ELECTRICITY, TELEVISION-RADIO OF COMBINED ELEC- 
rRONiIcsS, which includes both fields, this book 
describes all training offered. 


Careers,” 


Information comes by mail. No obligation and NO 
SALESMAN WILL CALL. 


B. W. Cooke, Jr., Pres Founded 1899 


was ELECTRICAL SCHOOL 
« rtere n Educationai Ins Not Fe 


titutior or Profit 


1501 W. Congress Pkwy., Chicago 7, IIl., Dept.89-5C 


OR WRITE TO 
ADDRESS BELOW 


MAIL COUPON 


COYNE ELECTRICAL SCHOOL 
New Coyne Building Dept. 89-5C 
1501 W. Congress Pkwy., Chicago 7, Ill. 


Send BIG FREE book and details of all the training 
you offer. | am especially interested in, 


CD Electricity (C) Television (CD Both Fields 
Name 

Address 

City State 


I understand no Salesman will call 


thus the 


propel 


cabinet is raised helps get 
speaker nearer the level. 

A sturdy alternative to legs is to 
extend the two sides of the cabinet 
downward. This is easy if the ply is 
cut long to start with. 

legs should be long enough to leave 
a space of 6 inches minimum below the 
cabinet. The disadvantage of very short 
legs is that when things fall, they tend, 
by the “Law of Cussedness” to roll or 
bounce into inaccessible also it 
is not so easy to sweep under equipment 
that is too close to the 

Such raising of the system by a few 
inches will reduce slightly the gain of 
loading achieved by putting the port at 
floor level, but this is so negligible com- 
pared with the psychological gain that 
it is a worth-while exchange. 

If the 314-cubic-foot cabinet is raised 
6 inches or so, the top of the cabinet 
comes at about 38 inches above the floor. 
If, now, the speaker system uses an 
independent tweeter, this can be fixed 
into a housing designed to stand on top 
of the cabinet and raise the tweeter 
level up to between 42 and 48 inches 
above the floor. For that important 
portion of the scale at least we then 
have sound which is radiated from the 
proper height. This will go a long way 
toward offsetting the effect of having 
the main speaker too low. Matters can 
be improved still further if a mid-range 
speaker is used and also mounted on 
top of the cabinet. If the bigger (6.4- 
cubic-foot) cabinet is raised 7 inches 
off the floor, its upper surface comes at 
44% inches, just about perfect for 
standing the tweeter on. 

When using a cabinet raised off the 
floor, the port can be cut into its floor. 
A simple rectangular port centrally in 
the floor of the cabinet as shown in Fig. 
IX-3-a works well, and is effective in 


Such extensions 


places, 


floor. 





Fig. 


IX—5—Use of damping material: 








Fig. IX—4—An excellent arrangement, 

with enclosure raised off floor, port in 

the bottom, and a separate tweeter at 
optimum height for listening. 


dealing with vertical stationaric 
does not, however, reach the p 
regions along the sides and the 
and back walls. A divided port 
simply by cutting off the four « 
of the bottom provides four openings 
the right places for the 
front to back stationaries 
IX-3-b.) The fifth hole right 
middle should, in theory at least 
crease the effect on the _ ve 
stationaries, and so this simple a 
ment provides useful damping o1 
three sets of stationary waves. Be 
of the divided port, 
needed than with the rectangula1 
However, the side walls limit the 
mal air bulge internally 
port openings, and so the area has 1 
be greater. As a start, therefore, make 
the total area correspond to that of the 
appropriate single plain port and ther 
adjust from there. Fig. IX-4 is a sketch 
of such a cabinet 

With a port that is not facing 


side and 


(See 


less area W 


around 











Inverted L in place at a and folded 


back (during construction) at b. How material is placed across part of back 
and two sides, ¢ and d. (Internal bracing omitted for clarity.) 
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ward, it might be feared that sound will 
be lost. The main frequencies dealt with 
at the port are usually below 100 cycles. 
The wavelength, even of a’ 100-cycle 
note, is long compared with the port 
dimensions. Volume oscillation which 
causes flow in all possible directions is 
then the important factor and there is 
negligible directional effect. 

The stationary waves we are trying 
to damp will not be of quite such low 
frequency, and then directive radiation 
from the port might have effect. Phase 
changes inside the cabinet are, however, 
so great as to make nonsense of any 
efforts to make the phase at the port 
agree exactly with whatever might be 
ideal. We must therefore take our 
chance and, on a “swings and round- 
abouts” basis, one port direction is 
likely to be as good as any other. 

Internal damping has been discussed 
at length in Part VI. The ports even 
when placed as discussed above, so as 
to damp the stationaries, cannot elim- 
inate the lateral and front-to-back 
stationaries completely. Just what is to 
be done? 

Well, the first question is: “How 
detrimental are the residual stationary 
waves?” This is best determined by 
A-B comparison. Such comparison 
should be made where there is little 
reverberation, for reverberation hides 
some of the effect. If the residual 
stationary waves are found to be un- 
important, artificial internal damping 
can be regarded as optional. 

The wave energy originates at the 
cone. The damping which absorbs most 
is that which is exposed to the greatest 
intensity. For the lateral stationary 
waves, that occurs on the two side walls 
at the level of the speaker. For the 
front-to-back waves, it is at the rear 
wall behind the speaker. For the vertical 
waves, damping at the top level will 
help add to the losses which the port 
system provides at the bottom level. 

An economical way, therefore, of 
applying damping such as a 1-inch layer 
of glass wool is to attach to the upper 
internal surface an inverted L-shaped 
layer which hangs down by the rear 
wall (see Fig. IX-5). If this work is 
done while the rear wall is removed, 
fold the hanging part out of the way 
pro tem. Then fix a U-shaped damping 
layer inside along the two sides and 
across the back at speaker height, but 
with a 1l-inch space between the back 
of this layer and where the rear wall 
will be. Then fold the hanging part of 
the L back to hang down in that 1-inch 
space. In this way, there is a double 
layer between the speaker and the rear 
wall, and a single layer on each side 
of the speaker. It is doubtful if addi- 
tional damping beyond that described 
will make any audible difference in a 
well designed and constructed cabinet, 
but anyone who wishes to do so can 
experiment to his heart’s content. 

With a box baffle, slight leakage at 
a joint has negligible effect. In a reflex, 
however, such leakage increases the 
effective port area and introduces losses. 
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To 
Make 
Your 
Components 


Sound 


Available 
Singly and in 
Matched Pairs 


THE FISHER 


Laboratory Matched Tubes 


Every new FISHER product has attained leadership for one essen- 
tial reason: it filled a need which, until its introduction, no other 
comparable product could fully satisfy. FISHER Laboratory Matched 
TUBES have the same objective. If your high fidelity components 
sound “wrong” because of tube difficulties, FISHER TUBES can 
restore them to top performance again. 

FISHER TUBES are individually selected to fulfill the maximum require- 
ments of your components, exactly as specified by the manufacturer 
(no “variables,” nothing less than the best in every box.) 


FISHER TUBES are chosen for stability, maximum gain, low noise, exact 
tolerances, long life and for absolutely identical performance charac- 
teristics, as revealed by rigid comparison tests! 


The next time you need any tubes, insist on FISHER. 


Audio-Fans, Servicemen, Dealers — 
WRITE TODAY FOR COMPLETE INFORMATION 


FISHER RADIO CORPORATION, 21-40 44th Drive, L.1.C. 1,N. Y. 


I want to know more about FISHER Laboratory Matched TUBES! 


NAME 





STORE NAME 


(If a serviceman or deale 





ADDRESS 
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Inconsistencies can be avoided by us 
soft packing between the rear wal! 
the cabinet and thus insuring ar 


Auto Radio Control Replacement _ tsht joint every time. 


Now another tip. Cabinets such as 
Cc * P we have been discussing have to be 
is hild s lay moved around sooner or later. Wher 


that day comes (and it usually comes 


before the cabinet is finished!), a 

handle on each side is a blessing. It 

with new Cen should be about 30 inches above flo 
® level. If projecting handles are not 


permissible, hand holes can be made i1 
E 7 R | t e t 1 the sides, but they have to be covered 
xac ep acemen OoOntrois internally with a shallow airtight b 
so as not to act as additional ports 

Do not overlook the advantages 
the corner location even if the cabin 
is not specially shaped. Placing 
cabinet in a corner concentrates 
port and cone radiation into a small 
angle horizontally. This adds to 
efficiency and the damping at low 
quencies, thereby providing smoothe 
response and lowering the Q and hang 
over. A_ special triangular cabinet 
though helpful, is not essential 
rectangular one can be placed 
onally or, if there are separate tv 
and mid-range speakers, the mail 
inet can be placed with its sides pa 
to the room walls (bass is not 
tional), the other speakers being tu 
to cover the room. 

If perchance the low-frequency effi 
ciency is now too high, extra artificial 
damping should be applied, for that 
decrease the Q_ still further, 
approaching ever nearer to the 
of aperiodic working. 

Ideally, the response of the comp 
system should be calibrated 
after completion. 

Perhaps it is fortunate that 
rarely possible, for many an ent} 

Now one source can fill all your needs for auto radio-re- - quite certain that his systen 
placement controls. CENTRALAB has a new line of exact | level, say, within 3 db from 20 
replacements for every popular radio in use today. This is 900 cycles—would require psycl 
the first time in history that you have been able to get the treatment after seeing the 65 
’ ’ we had better let him fiddle w 
auto radio control you need—from a control manufacturer.  egntrols till he has the tonal 
which he regards as similai 
he heard when he last attended 


It’s easy to handle more auto radio repair business—and 
handle it profitably—when you install exact replacement = ¢¢)+. 

controls bought from your regular supplier. No need to And so, after all this, can th 
run all around town looking for the right unit—you can | yourselfer hi-fi enthusiast design 


make his own reflex cabinet success 
fully? I would say, “Certainly,” 
Besides controls, the line also includes six exact replace- don’t go entirely by rule of thumb. G 
ment on-off switches (SP Series) for push-button radios, by _ oe Ss - ree A 
ss ‘ . simple reflex cz t is, afte 
used in Plymouth, Dodge, DeSoto, Chrysler, Ford, Mer- | | a genet 
asi structionally only a box wit} 
cury, Lincoln and Hudson. more ports, preferably with 
, a ‘ bracin srhaps some d: ) 
A complete and thorough guide listing all auto radio con- a oe rhaps — — 
. , ; : if possible two handles. The 
trols in use today, and their CENTRALAB equivalents, is | “,ynow-how” and some of that 1 
now available. Pick up your free copy from your distrib- | tried to present in this series of a 
utor—or write direct to CENTRALAB. | I hope that this information 
stimulate many into building first-cla 
enclosures, making sure that the 
A DIVISION OF GLOBE-UNION INC, equipment is working as it should be 
$22L E. KEEFE AVE. © MILWAUKEE 1, wis, and improving their sound in eve 
IN CANADA: 689 Bayview Ave. © Toronto 12, Ont, | POSSible way. 
And now, just one thing more. G 
a live concert in a hall where thers 
CONTROLS ee ROTARY SWITCHES e CERAMIC CAPACITORS pa gear occasionally, just to kee} 
PACKAGED ELECTRONIC CIRCUITS ” ENGINEERED CERAMICS | ideas in line! END 


now be sure that your CENTRALAB distributor has it! 
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CBS 
FIRSTS 
IN 
TUBES 


CBS 


FIRSTS 
[ 


COLUMBIA 
RECORDS 


Receiving, industrial and 
picture tubes + transistors 


and diodes « audio components + and phonographs 
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Bantam GT receiving 
tubes 
Bantam Jr. subminiature 
tubes 
rectangular picture tubes 
RST receiving tubes designed 
especially for T\ 
receiving tubes rated for 
Continuous Television Service 
practical color picture 
tube, CBS-Colortron 


double-faced phonograph 
disc 

(Ip) long-playing record 

complete symphony 
recording in U.S. A. 

360” hi-fi phonograph 

major recording company 
with a record club 


Stereo Seven — new 
seven-inch 3314 rpm record 


Leonard Bernstein, outstanding musical 
personality, is a Columbia Records star. 


WHAT THESE FIRSTS MEAN TO YOU 
In records or tubes, the CBS family habit of being 
first helps guarantee you the quality of performance 
that only leadership can deliver. This leadership is 
your further assurance that: 
@ CBS tube quality cuts call-backs to the bone. 
e@ CBS tube quality insures your customers 
of dependable performance, 
e@ CBS tube quality offers built-in profits for you. 


Ask for the leader with the top-rated name your 
customers know and trust. Ask first for CBS. 


>-BS ELECTRONICS 


Danvers, Massachusetts 
Electronic manufacturing division of Columbia Broadcasting System, Inc. 
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tJ 
Qwik-Test 
Three switches and a handful of binding 

di. te posts make a test adapter that’s worth the 
Fa | ap r bench space it requires 
audio 

com 

testing ERVICE technicians spend : 


time checking the 

characteristics of 

and amplifiers. In 
tests, input and output 
known and the required 
provided. 

An audio oscillator, os¢ 
tortion analyzer and audio vt 
portant parts of the test 
Since duplicate instruments 
available, each individua 
switched around severa 
the job is done. This is espe 
when you consider the audio 
switching makes such tests 
and time-consuming, as w* 
ing the chance of error. 

What is needed is a dey 
the audio system or amp] 
the test instruments could be cor 
Then,.once set up, the instrument 
be used for all tests by simpl; 

a switch rather than having to 
connections. This is what the Qwik 
adapter described in this article dos 


By HAROLD REED 


How it's made 
The test adapter is built 

3 x 2%-inch metal box. A 

are attached to the upper sectic 

two-piece case. Each pai 

ning from the _ audio 

output and oscillator 

the switch should be 

and the pairs spaced 

possible. The output lead 

switch is two-conductor shielded 

terminated in a dual banana 

shield at the adapter end is connect: 

the metal cabinet. At the banana-) 

end, the shield is terminated wit 

alligator clip. The ground |} ig p 

and the ground side of the balance: 
Branching patch cable increases a 


. i ae — 
adapter’s versatility. JI 


osc dN 4OUT ; sb @ saad - 
if | rj i: 
AUDIO IN } ‘t F 


ee! ae ad = DOUBLE BANANA PLUG 
a TO VTVM 




















—— 6 


$ AUDIO OUT 
} Ji, 2, 3, 4, 5, 6—5-way binding p 
mane t _ +————©))7 Si—é-pole 3-position rotary 
BAL, UNBAL or GND BAL, |UNBAL $2, 3—spst toggle 
13 4 U5 Cabinet, 5! x 3x 2 8 ches 
$2 $3 Dual banana plugs 
ee eee Alligator clips 
= Miscellaneous hardware 


Cireuit of the simple Qwik-Test. 
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unbalanced toggle switches also connect 
to the metal cabinet. 


The AUDIO IN, AUDIO OUT and OSC | 


binding posts are red and black, the 
black on the ground side. Five-way 
binding posts are used since they will 
accept phone tip plugs, banana plugs, 
spade lug, alligator clips or wire leads. 


They are spaced % inch apart, which | 


is standard on most test instruments, 
so they will accept dual banana type 
plugs. A lead to the vtvm is also 
equipped with a dual plug. 


An additional multiple branching | 


patch cable equipped with dual banana 
plugs permits connecting the adapter to 
three test instruments—vtvm, scope and 
distortion analyzer — simultaneously. 
(See photo.) Three dual banana plugs 
are paralleled. Cables are passed 
through %-inch holes drilled through 
the centers of the dual plugs and 
anchored securely with tape. The 
white conductors are in the high side 
of the circuits and the black ones are 
ground. The shields of this patch cable 
are terminated in alligator clips to 
allow either balanced or unbalanced 
testing. Lower-cost alligator clips can 
also be used in place of the dual banana 
plugs. All terminals and switches are 
clearly designated with decals. 


Adapter operation 
The following tests are usually made 


when measuring performance charac- | 


teristics of an audio system or ampli- 


fier. We are not going to give complete | 


audio testing data, but will explain the 
general procedure for using’ the 
adapter. 

During all tests the AuDIO IN binding 
posts are connected to the input of the 
audio system or amplifier to be tested. 
Likewise, the AUDIO OUT terminals are 
connected to its output. The required 
audio load resistor should also be con- 
nected between the AUDIO OUT binding 
posts. The audio oscillator, of course, 
is plugged into the osc binding posts 
and the shielded cable equipped with 
the dual banana plug plugs into the 
audio vtvm. The patch cable may be 
connected between the voltmeter termi- 
nals and a distortion analyzer and 
oscilloscope. The BAL—-UNBAL switches 
are thrown according to the type of 
audio system being tested. Most meas- 
urements will be made with these 
switches in the UNBAL position, which 
grounds one side of the audio circuit. 


Power Output Check: 

Throw test switch to IN and adjust 
oscillator output for the required input 
signal level as indicated by the vtvm. 
Set vtvm range switch for the expected 
output voltage. Throw test switch to 
OUT to read output voltage on the vtvm. 
Power output is then equal to E*/R, 
where E is the output voltage and R 
the ohmic value of the load resistor. 
Gain Measurements: 


Throw test switch to IN and adjust 
oscillator output for the desired input 
as shown by the vtvm and note this as 
El. Turn the vtvm’s range switch to 
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‘the 
NEW 


-PERMA-POWER 
Model D-200 


Automatic Voltage Regulator 


will make you money and save you grief 


It’s easy to sell. There have been units similar to this on the market before— 
at prices upwards of $75.00. The new PeRMA-PoweR Automatic Voltage 
Regulator has a list price of $9.95—so any TV set owner can afford it...and 
any customer plagued by picture flutter, shrinking, flop-over, loss of brightness, 
and other similar disturbances will want it. 





It’s easy to use. This new unit insures top performance of TV sets by auto- 
matically returning full height and width to pictures when distorted by low line 
voltage. Whenever the line falls below 110 volts, it automatically boosts line 
voltage 10 volts—and it automatically feeds the line direct for normal voltages. 
You don’t have to worry about the customer's forgetting to switch the voltage regu- 
lator when the line is normal ; this new PERMA-POWER unit switches automatically! 


It’s easy to install. You plug it in, and it’s ready to work; goes on and off 
with TV set. Compact and lightweight, it has no tubes, ballasts, relays, or other 
moving parts to fail; and it’s fully guaranteed for one year. Can be used on any 
TV set or appliance rated up to 300 watts. See it at your distributor today. 


. SERVICEMEN KNOW! 


Here they pay less and get the best 
HUSH ® 


Chemically-Electronically, engineered for Tuners 
and Switching Mechanisms. 
When New HUSH is applied it will wash-away that dirt, leaving 
clean and positive contacts protected by a lasting lubricant. New 
MUSH is made frem the finest solvents and it contains Electre- 
Silicone oils. 


Ag pay tw” 6 oz. Spray can $2.25 net 


EVER - QUIET ® 

Since 1949 
VOLUME CONTROL AND CONTACT RESTORER 
EVER-QUIET is a free-flowing liquid that leaves neo powder resi- 
due. Scientifically designed te seep around the shaft and pene- 
trate the contrel er potentiometer, cleaning the contacts and 
leaving a safe protecting film. Harmless te metals, wire er 
¢ 


Ly 6 ox. Spray can $1 59D net 


2 oz. Bottle & dispenser 79¢ net 





® 
~ 3106 N. ELSTON AVENUE 
Cuma Fewer COMPANY ‘tricaco 1a nunors 


CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 








“a 1 TEST INSTRUMENTS 
7 echnicians— a higher setting according to the output 


voltage expected. Throw adapter t 
Vou can switch to OUT and again note the vtv: 
* reading. Record this as E2. Voltage 
gain is then equal to E2/E1. De« 
be ad gain is equal to 20 log E2/E1. 
Noise and Hum Test: 
computer Throw test switch to IN 
oscillator output for the des 
4 . signal level as read on the vt 
. > . . 
Spe ( talist the vtvm range switch 
. setting. Throw the test switch 
Guth and note the output voltag 
Disconnect the  oscillato 
adapter. If the test is to be made wit 
Burroughs input terminated, connect the eq 
load resistor to the AUDIO IN bin 
posts. Set the vtvm range swit 


; ; read hum and noise voltage and 
The dynamic field of integrated Data Processing for Military Weapons this as E2. This is the nois 


Systems at BURROUGHS Military Field Service Division offers you below the output signal voltage 
that fine career which will challenge your full potential...will ad- age a - cannes it will be 
. to 20 log E be. 
vance you to engineering status through work on important long- Most noise and hum originates i 
range ATLAS and SAGE programs...give you recognition and reward first stage of an audio circuit 
in the field of the future: Digital Computation. often helpful to know its value at_ 
input grid. This can be done by fi 
Qualified applicants will receive: 1) 8 to 22 weeks’ classroom training measuring gain as already described, 
, ; | the -asuri the tput hum ar 
in Data Processing Systems. 2) Starting salary commensurate with hen ~ ante ying agen ears. a 
‘ ei noise level as just explained. Hum 
experience and ability. 3) Full salary while training. 4) Excellent noise voltage referred to the first grid 
fringe benefits including educational assistance program. Current will be equal to E2/antilog db/20, 
field assignments include far-West and Western areas after your where db is the overall gain and E2 
an the output noise voltage. 
training is completed. ‘ 
Frequency Response: 
If you are a graduate of an accredited Technical School and/or have The output of some audio oscillato 
military training in radar or communications equipment, plus at least is not constant at all frequencies. F 
. eT” audio response measurements this wou 
2 years’ experience in electronics, you are invited to address your in- necessitate two vtvm’s, one at the input 
quiries to Mr. R. F. Johnson, Department 2358, Military Field Service and one at the output, or repeatedly 


Division, Burroughs Drive, Radnor, Penna. (A suburb of Philadelphia). connecting and disconnecting a singh 
meter. With the adapter unit, just fli; 

the test switch to IN and ouT to check 

voltage levels at each test frequency. 


B & Burroughs Corporation | 


Burroughs Distortion Measurements: 


“NEW DIMENSIONS/in computation for military systems” 


Here the adapter is used sim 
check the desired signal levels at the 
amplifier or overall audio system input 
and output when making distorti 
tests with a scope or distortion anal) 


Oscillator Check: 

When making very low 
measurements, it is sometimes d 
to ascertain if the measured distort 
is contributed by the audio system 
in the oscillator itself. The test sv 
after checking an amplifie: 
audio circuit, may be tl 

ee Osc position to check, dir 
tortion of the oscillator. 
Bal-—Unbal Switches: 

These switches provide fo 
balanced or unbalanced conditions 
the input and output of the audio 
tem being tested. When thrown t 
UNBAL position, the input | 
both may be connected to com! 
ground. In the BAL position the c 
ground is removed. 

Since the physical size of 
Test Adapter is quite small, ni 
used both on the test bench or ea 
as an accessory test item in the se 
technician’s tool kit. 
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GET’ DO~’ MAKE’ 


PROFIT PROFESSIONALLY ON EVERY CALL WITH 


LOW-COST PROFESSIONAL 
Model 550 DYNA-QUIK 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Model 550 


$1192 


MODEL 550 DYNA-QUIK TUBE TESTER 
Tests Each Section of Dual-Section Tubes Separately 


Great new value in professional quick-check at small cost. 
Provides more tube sockets to test more tubes faster. 
Accurately checks most of the TV and radio tubes usually 
encountered in everyday service work. Tests each sec- 
tion of dual-section tubes separately. Measures true 
dynamic mutual conductance. Checks tubes for 
shorts, grid emission, gas content, and leakage. Com- 
pletely tests each tube in seconds, checks average TV 
set in a few minutes, in home or shop. One switch tests 
everything. Fast, convenient reference listings on socket 
panel. Patented circuit provides automatic line voltage 
compensation. 7-pin and 9-pin straighteners on panel. 
Handsome, luggage-type carrying case. Net, $1 1925 


MODEL 650 DELUXE DYNA-QUIK 
Today’s Finest Portable Tube and Transistor Tester 


Accurately checks over 99% of the tubes most widely 
used in television receivers, plus popular home and port- 
able radio tubes. Tests over 600 tube types. Lists over 
125 most popular tube types, with settings, on socket 
panels for maximum operating speed. Complete listing 
in fast, index-type selector. Measures true dynamic 
mutual conductance. Tests each section of multiple 
tubes separately for GM, Shorts, Grid Emission, Gas 
Content and Life. Includes 16 spare sockets and ample 
filament voltages for future new tube types. Transistor 
Section checks transistors, diodes, and selenium recti- 
fiers. Luggage-type carrying case. Net, $16995 


See Your Distributor or Send Now for Bulletin $T24-E 
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Every service-technician now can easily check 

tubes the B&K professional way! Only with a genuine 
dynamic mutual conductance tube tester can you make 
a complete and accurate test under the actual 
dynamic operating conditions of the TV set. The 
compact new “550” is not just an emission checker 
It completely checks more tubes faster—with 
laboratory accuracy. And the cost is so amazingly 
low, it pays its way over and over again! Take.a tip 
from thousands of professional servicemen—use 


B&K Dyna-Quik. There is nothing like it. 


Get More for Your Money 
—IN SPEED, ACCURACY, AND VALUE 


Save Customers 
—SAVE CALL-BACKS, SAVE COST 


Sell More Tubes 


—MAKE MORE MONEY PER CALL 


Model 650 


BaK MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL. 


Canada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont 
Export: Empire Exporters, 277 Broadway, New Yerk 7, U.S.A 





TEST INSTRUMENTS 


Hel ft) os 
) By TOM JASKI 


F you have ever been fascinated by 

a kaleidoscope, the tube with the 

bits of colored glass and mirrors, 

you are about to meet an electron 
gadget which has the kaleidoscope beat 
hollow. It is the spiral sweep generato 
described here which can make so 
many fascinating patterns on a scope 
that I could fill a whole issue of the 
magazine with scope patterns without 
once repeating myself. 

As it is, I can show only a few 
let you find the others when you build 
it. Let me warn you, if you’re a T\ 
fan, you’ll miss some of your favorite 
programs once you have this sweep 
generator on your bench! 

But don’t assume the device 
mere toy! It’s a very versatile 
useful tool, with many applications 
electronics and elsewhere. Some 
these uses will be described and, 
you will easily see, there are more thai 
we can list. 

First, the gadget. Fig. 1 is the con 
plete schematic. It is really pretty 
simple. The required inputs are a pure 
sine wave of a few volts and a saw 
f tooth voltage also of a few volts, but 

32 , R a ee ‘ preferably as much as 15. For the sav 
/ tooth voltage, V1 is a cathode follower, 
Chassis layout is not ‘ and for the sine voltage a simple am} 
critical. This is how the ee - fier with some current feedback k. Bot} 
author set up his unit. Sie . 
the sine and sawtooth waves are é 
4 to a modulator made up of two 6 A 
Front panel of the spi- yl Here is the only tricky part of 
ral sweep : generator. { gadget. The sawtooth ; i sup} 
rhe serewdriver adjust- : 
ment is the symmetry a4 : 4 3 through a transformer to isolate 
potentiometer. ; 4 = ; Not all transformers can be used 
out distorting the sawtooth. T 
A terminal board for distortion to a minimum I use a 
the smaller components former with a minimum of iron, 
reduces crowding under turned out to be a transistor d 
the chassis. transformer, 10,000—2,000 ohms imped 
ance, using only half of the little 
R7 RI RG RIO Ri2 R22 Ti RIS RO RIG R2S RIDRZTCI7R2O R23 RZ! R26 transformer’s secondary 
SEL from 10 to 20,000 cycl 
yam RECT voltages. 
a ‘ Also at the modulator is potention 
(‘* p eter R29. It supplies a positive bias t 
yy. A <4 the modulator and lets you make the 
7 yo 4 " . 
Att AA patterns perfectly symmetrical. Some of 
\4 the patterns shown here are asymmet 
rical because they were photographed 


<\— _—— > | before I got the balancing pot in plac« 











. £ 
~ ) ‘ 
iy na en ’ : ia A —_ sda ne oe aos voltage 

. : goes to cathode followe) -a, the! 
sh. AN ai aa amplifier V6-a and out to the scope’s 
7 /AC ma wee nd ee horizontal amplifier. This  particul: 

voltage is destined for the horizo 
amplifier because it is about twice 
large as the voltage we now come t 
From the modulator we also 
R8 pis a modulated voltage to V4, a wide-ban 
RI6 » $ > P chit 
os phase shifter, capable of shiftil 
voltage by 90° over a range of 
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PHASING CONTRY 
|2AU7 
__CATH FOL} (2 
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Tel4-b ei4-c]ci4-d 





Ba 


Ri—1I0 megohms 

R2—pot, 50,000 ohms, log taper, with spst switch $2 
R3—pot, 2 megohms, log taper 

R4, 15, 20, 23, 26—2.2 megohms 

RS. 30—56, 000 ohms 


18—2,200 ohms 


17, 19—22,000 ohms 

Ril—duai pot, 100,000 ohms each section, linear 
taper 

R14—120,000 ohms 
R21, 22—100,000 ohms 
R24, 25—1,000 ohms, | watt 
R27, 28—2,200 ohms, 2 watts 
R29—pot, 20,000 ohms, linear taper 
R3i—5,000 ohms, 5 watts 
All resistors 1/2 watt unless noted 
Cl, 10, 1i—O.1 wf 
C2—20 uf, 150 volts, electrolytic 
C3, 12, 13—0.25 uf 


200,000 cycles in three steps. What’s 
more, it is designed so it will accept a 
voltage with a varying frequency over 
a 20% range and will shift this 90° 
with surprising accuracy over its entire 
frequency range. 

There are simpler phase shifters, 
such as the one shown in Fig. 2, but 
they must be adjusted carefully for 
each frequency. The phase-shifted volt- 
age now goes through a cathode fol- 
lower, half of V5, and then to an ampli- 
fier, half of V6, and from there to the 
scope’s vertical amplifier. 

Now what have we? We have two 
sine waves, 90° out of phase. Both 
grow at the rate set by the sawtooth 
voltage. Two sine waves at 90° shift 
would make a perfect circle. Making 
them grow at a constant rate, as you 
can see in the scope patterns, turns 
the circle into a spiral. 


Construction kinks 


The generator’s construction is en- 
tirely conventional. It could probably 
be made into a printed circuit with 
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Ci4-0,b,c,d- 20/150V EACH 


Ch) 025 uf 

C8&—.005 uf 

CI—500 pwuf 

Cl4—20-20-20-20 uf, 150 volts, electrolytic 
Ci5—.02 uf, 600 volts 

Clé—100 uf, 50 volts, electrolytic 
Cl7—20 uf, 150 volts, electrolytic 
Cis, 19—0.25 uf 

All capacitors 200 volts unless noted 
Jl, 2, 3, 4, 5, 6—3-way binding posts 
$!1—2-pole 3-position rotary 

$2—spst on R2 


Ti—driver transformer; primary, 10,000 ohms: 
ondary, 2,000 ohms, ct (Argonne AR-I09 or equiv- Fig Six 


alent) 


T2—power transformer: primary, 117 volts; 





c 
5 
7 
ol R15 

e. 2MEG | 3 


_ +a ouT 


_ —7—@)VERT OUT 
A v4 


J6 


—————€©) (GND) 


Vi, 6—12AX7 

V2, 3—6AL5 

V4, 5—12AU7 

Selenium rectifier, 130 volts, 65 ma 
Cabinet, 5x 6x 9 ; 

Chassis, to su 

Pilot-lamp assembly with No. 47 bulb 
Miscellaneo ardware 


sec 


tubes go into the spiral 


second- sweep generator circuit. 


ary, 125 volts, 50 ma; 6.3 volts, 2 amps (Stan- 


cor PA-842! or equivalent) 


some advantage, but this prototype 


so interesting to fool with 


haven’t had time to design a 


circuit for it. As you can see 
photos, the majority of the 
and capacitors are mounted 


back on two terminal strips, 
keeps the affair relatively neat 


is left is h Heath scope with a 
| 35-mm cal The camera has a fast 


printed lens, and ised Kodak Tri-X film, also 
the very fast n 1e resulting in 
resistors pictures which : a little overexposed 


to but which let you catch very faint pat- 


which terns. The scope has a dark-green cover 
and over its s« to eliminate stray light. 


the parts rigidly in place. One enthusi- The shutter speed used was 1/10 second 
astic viewer tripped over a power cord, in all cases. The important part of the 


knocking the instrument to the 
without affecting its performance. 
chassis is made from a piece 
gauge galvanized iron, because 
5x6x9 spiral sweep generator. On top of it 


easy to work. The cabinet is a 


floor scope setu] the exclusion of outside 
The light. For this I used a couple of cans, 
26- painted flat black on the inside. 


s Just to the left of the scope is the 


inch utility box. Parts layout is entirely (Continued on page 92) 


optional. If you feel you can 
better layout, by all means 
found it necessary to shield 


a aren ef > 
I PHASE-SHIFTED VOLTAGE 
— ——-O 


the 


tubes. They operate at a relatively low 
voltage level—vertical output is about 
2 volts (after amplification) and hori- 


zontal output about half that. 


How to use it 


IN-PHASE VOLTAGE 


Fig. 3 shows the setup used to make 7 ; ie | 


the oscillograms shown. At the 


———— 
extreme ‘ig. 2—Simple phase-shifting network 
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SELL 
THE ANTENNA LINE 
THAT HELPS YOU 
SELL! 


Cash in on... 


MECGara : S 


>... the Industry’s Greatest 


SEE the big-name TV stars such as * Ward Bond of “Wagon 
Train” * Walter Brennan of “The Real McCoy’s” and other 
TV stars promoting Winegard Color’Ceptors! 


SEE Winegard’s advertising in a non-stop, big-space schedule 
in LIFE, Better Homes & Gardens, others, ALL YEAR LONG! 


ae a | GET FREE PROFIT-MAKING SALES AIDS 


: on BECK 
PRO Mere et GET Winegard’s new “PROMOTION BUCKS”! 
Given to you free with every Color’Ceptor you buy 
You use them for getting your own choice of the finest 
sales promotion aids anyone has ever offered — knock- 
out sales helps that hitch your business to the giant 
national sweep of Winegard’s BIG TV SHOW TIME! 


Sell the Winegard Color’Ceptor, the 
only antenna that’s GUARANTEED 
to give your customers the BEST 
reception —In the rare event, a cus- 
er of yours is not satisfied — 

Vinegard will refund the list price of 
WINEoARD Co. Sustinsten, tows the antenna and YOU KEEP YOUR 


: E } FULL PROFIT. 
(C) RUSH full color brochure showing Winegard’s new antenna Talk to your Distributor or send 


dealer sales aids . . . and tell me how | can get them free! 


4 


coupon for the whole story. 
C) Send literature on Winegard’s complete line of FM and TV FEATURE THE LEADER AND BE ONE! 


antennas 


- 4 Winegard Co. 


3013-10 Scotten, Burlington, lowa 
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Color’Ceptor full-color mailing 
piece and full-color postcards 
for your direct mail program 


As Advertised in 


BEST RECEPTION 
factory suthoraed 
ANTENWA ‘ " 

SPECIALISTS & ’ 4 

Saute mA sO 

Winegard <hr" GOLD Tv 8 FM 
TELEVISION ANTENNAS 3 


ANTENNAS 


DEALER’S NAME & ADDRESS 
GO HERE 


Special window 


decals 


— 


f 
B a ie Giant 6 foot 3 
color metal road 
sign imprinted 
with your name 


round big-space 
nal advertising 


"g big name 
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Winegerd Gold Antennes . 


/ 
f ml 
i; 
' 
Unlimited 50-50 co-op on 


‘> j 
local newspaper and radio F/ 


Big 
j 
advertising 


gold balloons 
. 


for the kiddies 


BIG TV SHOW TIME! 


Antenna 


All-Out Antenna Profit Drive! 


check-up 


sheets 


INSIDE YOUR STORE 


COL08 Cre TOR 


CEPTION 
THE MOST PowEeERFU? Re 
oer 


-.. GUARANTEED ! 


“Antenna Specialists” 
Shirt Emblems 
Attractive silk wall banners 


Colorful window streamers 


New Color’Ceptor display 
gold anodized mast 


7 Wc ; 
Lh ULGY ard, 





cr. 
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| & NY ( Winegard 
Gold anodized INES) . seuner shaban 
sample to hand out 


on service calls 
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Iluminated plastic window sign 
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Eye-catching 
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GOLD TY ond Fu 
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metal flange sign Special truck decals 
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printed with your name 
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FIX ANY TV 
OR RADIO 


ever made! 


for this 2 volume 
1500-page Ghirardi 
Service Library 


COMPLETE 
TRAINING 


FOR BETTER RADIO-TV SERVICE JOBS 


These two giant Ghirardi home training man- 
uals make it easy for you to be an expert on 
ALL types of TV-AM-FM service . . . at only a 
fraction of the price you might expect to pay for 
such complete training. Almost 1500 pages, over 
800 clear illustrations and dozens of procedure 
charts explain each detail of every service job as 
A-B-C. Each book contains up to the 
Each is based on approved profes- 
sional methods. You learn time-saving shortcuts. 
You learn to work better, more profitably. Ideal 
as complete training for beginners or as a handy 
library for experienced servicemen 
who want to look up puzzling jobs or develop 
new and faster methods. 


A complete guide to 


This 820-page Radio & TV tg + ee 
@ ING AND REPAIR MANUAL guides you 

through each service procec = from locat- 

ing troubles to making repairs fast and right 

step charts cover practically every type of trouble 

rom Television problems to AM and FM realign 
Detector Sections, car radios, record 
ete. 417 illustrations 
(Out side U.S.A. $8.00.) 


‘The complete “know-how"™ of 


SET CIRCUITS & OPERATION 


clearly as 
minute data. 


reference 


receivers 


Learn all about « 1 and their peculiarities 

@ Mn i watch your service headaches” disappear! 
This 669-page Radio & TV Receiver CIRCUITRY 

AND OPERATION manual! covers all beat ie cir 

and circuit variations used in modern hc juip 
plains eir kely trouble spot te ac ~ s you to 


SAVE st. 25—Py | As You Learn! 


¢ wait for 
ol R MONEY BAC K GU inte k P ROT Ke TS You ! 
STUDY 10 DAYS FREE! 


=—_ eee ee ee ee ee ee ee ee oe oe 
Dept. RE-119, RINEHART & CO., Inc { 
232 Madison Ave., New York 16, N.Y 


— MONEY-SAVING OFFER ON BOTH BOOKS! § | 


Se nd Radic rR BLE eee AND 
CIRCUITRY | 
tr Mba manuals 
f I decide 
3.00 (plus postage) 
25 over the regular 
lus postage) after 
f a month “ox after until $13.00 has been 
t Otherwise will return books and owe vou fj 
thing (SAVE! Send $13 with order and we 
pay a 10-day money-back guarantee if you're 
not more than satisfied.) i 


| Name 


i Address 


| in ty, Zone, State 
(Outside U.S.A.—$14.00 for both 
order only, 
refunded.) 


books. Cash with 
but same return privilege with money 
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Fig. 3—Setup used to make oscillograms (left to right): 
spiral 
differentiating amplifier one on top of the other, 3-inch scope with 


with sawtooth generator atop it; 


sine-wave generator 
audio oscillator and 
-amera, 


generator, 


+ FOR BRIGHTER TRACE 
— FOR BLANKING 





Fig. 4—Interconnections needed 
to mark or modulate 
spiral patterns. 















































(Continued from page 89) 

is a small audio oscillator which is used 
for Z modulation through the differ- 
entiating amplifier shown on top of the 
oscillator. This is the differentiating 
(pulse-making) amplifier described in 
“You Can Measure Phase _ Shift,” 
RADIO-ELECTRONICS, September, 1958. 
To the left of the three stacked instru- 
ments is a Heath audio generator, with 
a small sweep generator on top of it. 
This is the sawtooth source I used. 
(See “Simple Super Time Base,” page 
61, January, 1959 issue.) Any good 
sawtooth source will do. The Heath 
generator supplies the sine wave, the 
sawtooth generator the modulating 
voltage. The audio oscillator provides 
a square-wave voltage which is differ- 
entiated into sharp pulses and fed to 
the scope’s Z-axis terminal or to one of 
the scope amplifiers, either horizontal 
or vertical, or even to the sine-wave in- 
put terminal. Fig. 4 is a block diagram 
of how it can be connected. 


We've got patterns 


Let’s look at some of the patterns 
produced. As I mentioned, these are 
only a fraction of the possibilities, as 
you will soon find out. 

Fig. 5 shows some unmodulated pat- 
terns. As I mentioned, the lack of sym- 
metry is because I didn’t have the sym- 
metry-adjusting pot R29 at the time. 
Fig. 5-a shows a spiral from a 1,000- 
cycle sine wave and a 160-cycle saw- 





220 ypf ALTERNATE MARKER CONNECTIONS 


tooth, almost 6 turns. Fig. 5-b shows a 
100-cycle sine wave swept at 10 cycles 
sawtooth. The importance of this 
pattern is discussed later. Fig. 5-c is a 
10,000-cycle sine wave swept at 435 
cycles, giving 23 turns. Unfortunately 
the film is overexposed in the center. 
The inside turn as viewed with the eye 
is about % inch in diameter. I didn’t 
adjust the scope’s amplifiers carefully 
enough to keep the pattern circular, I 
was looking through a smal! peep-hole 
in the camera mount and could not see 
all the screen (the hole is bigger now!). 
Fig. 5-d shows an 80,000-cycle sine 
wave swept at 20,000 cycles, about the 
top limit of the generator as far as 
sweep frequency is concerned. 

These patterns point up the first 
practical use of the generator. The 
number of turns in the spiral shows 
the exact ratio between the sweep and 
the sine-wave frequencies. If either is 
known, the other can be determined 
simply by counting the number of turns 
and multiplying or dividing the known 
frequency by the count. This is one of 
the reasons why the return 
which shows up as a straight line, 
not blanked out. It also provides a 
starting point to measure traversed 
angle of the trace with a protractor. 

The modulated patterns of Figs. 6 
and 7 show some other uses. In Fig 
6-a the pattern is modulated with a 
pulse of the same frequency as the sine 
wave, producing what is in effect a 
vector representation. You can easily 


slow 


sweep, 


was 
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reverse the modulation (as I have done | 
in some patterns shown) and make the | 
spiral very dim and the ‘vector’ very 
bright. For this you use a_ positive 
pulse, whereas Fig. 6-a was modulated 


with a negative pulse. Model TUBE TESTER 
If you have a many-turn spiral (see | 101 

Fig. 5- € ) and show the “same we SPECIFICATIONS 

quency” modulation, you will for al ini atime si eek pre 


practical purposes show a continuous- leakage of over 700 tube types. This includes 

a » this vector | 4s, series-string TV tubes, gas regulators, is, 
line vector. You can make this ae auto 12-plate-volt tubes, hi-fi and foreign tubes. as ea 
rotate if you vary the ying pai of whe a 3 settings enable a test of any tube in less 

" sei]: -a li > P you vary an 10 seconds. 
pulse oscillator a little or if you y | ; . * 
the frequency of the sine oscillator. » ar dynamic cathode emission test eo @ @ @ he 

| ' . 

The rate at which the vector rotates | @ 3%” D’Arsonval type meter — most accurate eo 
shows the difference in frequency of the | type available ...its greater sensitivity means ee 


4 aes catll« am or more accuracy...its jewel bearing means 
pulse and sine-wave oscillators. The | meee ane 


rotating vector looks for all the world | @ 17 long lasting phosphor bronze sockets. @ @ i 
like a sweep second hand and this can @ Combination gas and short jewel indicator. 
be one of its uses, to mark time. By @ 9 filament positions. 

@ Handy tube chart contained in special back 


photographing the vector position twice, compartment. _ Model 101 $3995 
De re 

















a time interval can be measured— @ New tube listings furnished periodically at 


no cost. 
as . as Vv r¢ , depen idin 4 : 
up to as much as you want, de] g @ Size: 9 x SVs" x 2%". 


on the speed of the vector. Checks for cathode to heater shorts 


Fig. 6-b shows a similar modulation Checks for gas content 
with a frequency three-quarters that of PLUS THESE BONUS Checks all sections of multiple purpose 


tubes... will pickup tubes th one “Bad” 

the sine wave. AS you can see, you FEATURES . . . FOUND | section Zo mt 

travel along about three fourths = 3 IN NO OTHER LOW - ate frag oae th Ba hey to get 
‘n before eting the next blanket \ accurate result all tub 

turn before meeting PRICE TUBE TESTER ) » Pestinety carne tunes 


. G tub obsolete as new 
: )- ( ( € e ¢€ es f ube types are introduce 
I 1gs. Cc, 1 al 1 al xam}] ] : 0 d 


(Continued on page 96) | CRT ADAPTER AVAILABLE FOR MODEL 101... $3.95 deoler Net 


rar “sat 











etnias, at 


zor SELF SERVICE TUBE TESTER | qe 





COMPARE THESE FEATURES WITH ANY SELF- 
SERVICE TUBE TESTER MADE BY ANY 
MANUFACTURER AT ANY PRICE 


Checks quality (emission, shorts and gas) of over 800 tube types, 
covering over 99% of all TV and radio tubes in use today, includ 
ing the newest series-string TV tubes, O0Z4s, one voit tubes, magic 
eye tubes, hi-fi and foreign tubes. 


Cannot become obsolete as circuitry has been engineered 
to accommodate new tube types as they are introduced 


Completely self-service ... just two settings are required tc 
test a tube in less than ten seconds. 


Checks each section of multi-purpose tubes. 
Tests all 6 and 12 voit standard auto radio vibrators. 
46 long lasting phosphor-bronze beryllium sockets. 


Handy push button fuse can be reset manually never 
needs replacement. 


Attractive red and hammer-tone gray durable metal cabinet 
Tube compartment with own lock holds over 400 tubes 
Tube storage drawers with tube carton dividers and drawer 
000 " sheets provide for automatic inventory control. 

a—1 cycne Takes only 19”x19” of floor space. Stands 6'1” high. 

| Large seven inch easy-to-read meter is extremely sensitive 
160-cycle saw- yet rugged — is fully protected against accidental burn-out 
tooth; Etched aluminum panel always retains its handome ap 


pearance. 
b — 100-cycle The most complete tube chart in the field Model 201-F 


sine wave, 10- ; lists over 800 tube types. 

eycle saw- . y New tube listings are furnished periodically at floor model $ 50 
tooth; : no cost as new tubes are introduced. Kenley Mat. . 

Handy tube substitution guide included with 

e— 10,000-cycle each tester to prevent lost sales due to out of 


sine wave, | stock tube types. ALSO AVAILABLE 


435-cyele saw- Colorful window streamers supplied with each 
tooth: tester to attract customers. Model 201-C 


An illuminated colorful plastic display tops the counter model 50 
d—80,000-cycle cabinet — designed to attract attention. ak 
sine wave, 20.- rf Shipped in one carton completely assembled. veur “ ces 
000-cycle saw- 
tooth. 





Fig. 5—Unmod- 
ulated spiral pat- 
terns: 


sine wave, 











See your local electronic parts jobber NOW or 
write Dept. 1001 TODAY for literature... 


MERCURY ELECTRONICS CORP. 


manufacturers of quality electronic products 77 Searing Ave., Mineola, N. Y. 
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How far can you go in electronics 


‘Just being called a Field Engineer—an impressive title 
fora man without a degree—that really gives me a lift.” 


This is James A. Pieratt talking. With a high school edu- 
cation and Navy Technical training behind him, he holds 
a key job in one of America’s most important electronic 
projects. He’s an IBM Computer Units Field Engineer 
on the SAGE program. 


Jim Pieratt is 25, lean, crew-cut and soft-spoken. He 
smiles modestly when you ask him about his accomplish- 
ments. We were curious to know whether he had been 
technically inclined when he was a youngster. 


“The truth is that I didn’t become interested in electronics 
until I joined the Navy,” he says. ‘‘Before that, the only 
technical thing I might have done was to take a couple 
of alarm clocks apart. I chose electronics in the Navy 
because I thought there was a future in it.’’ 


“A lot of fellows may think, as I did, that a computer is 
too complicated for anybody but an Einstein to under- 
stand. It’s not so. I didn’t know this when I went for 
my employment interview— and I wondered if the algebra 
and trig I’d taken at Kalamazoo Central High would 
qualify me. Then my interviewer told me a little about 
computers .. . how they work and what my job would be 
after I finished IBM school. I made up my mind right 
then; I wanted this job.”’ 
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Training school 


Soon, Jim Pieratt and 21 other fellows with more or less 
similar backgrounds started training in Kingston, New 
York, getting on really intimate terms with IBM’s elec- 
tronic giant. Marvel of complexity though it is, when it 
sits on the floor and you study it part by part, the com- 
puter loses its mystery. Little by little, you begin to 
understand the whole from the sum of the components. 


**The 20 weeks I spent in training were very happy,” he 
says. ‘‘It’s interesting all the way. They encourage you 
to think for yourself and your efforts are recognized. 
During the training period, I received a living allowance 
in addition to my salary.” 


trateg iob on the SAGE ; 


Jim Pieratt is stationed in North Dakota, near Grand 
Forks. His duties include installing, checking and testing 
out computer units. The giant electronic computers are 
the very heart and mind of SAGE (Semi-Automatic 
Ground Environment). To the input section of the com- 
puter comes data from radar sites, ships, reconnaissance 
planes and ground observer posts throughout the country. 
The display consoles give a visual representation of the 
complete air defense situation. His prime responsibility is 
to keep the display consoles running. 


8 pleasant hours a day 
“I’m essentially my own boss and I’m encouraged to 
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without a degree? 


think for myself. For me, this is an ideal environment. 
What do I like best about my job? Trouble-shooting, I 
think. I enjoy being able to repair anything that isn’t 
working properly. As a Field Engineer, I have opportuni- 
ties to assume other engineering functions. For instance, 
while I have nothing to do with design engineering, I do 
suggest changes for review by the design engineers. I 
also rewrite engineering procedures.”’ 


Jim Pieratt’s future 


“There’s plenty of room for me to grow at IBM. My next 
step up should be to Systems Engineer. This calls for 
more headwork. After that, if I display enough initiative, 
I may become a Group Supervisor.”’ 


Family, friends, recreation 


Jim Pieratt, his wife and three-year-old daughter live in a 
pleasant ranch home, just a few miles from the site. 
Social life? ‘‘We’ve made quite a few friends here,’’ he 
says. ‘““Mostly among the IBM fellows and their wives. 
We play golf together.” 


Where do you from here? 


Can you look ahead, as Jim Pieratt does, and see yourself 
as a man on the way up? Maybe you should give some 
thought to IBM Federal Systems and the SAGE project 
program. Opportunities are greater than ever as the long- 
range program continues to grow in importance. 
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If you have a minimum of 3 years’ technical schooling— 
or equivalent experience—you may be eligible for ad- 
vanced training for 20 weeks as a Computer Units Field 
Engineer. While training, you receive full salary plus 
overtime pay and living allowance before assignment to a 
permanent location. 


From then on, you can go as far as your abilities and 
ambition will take you. And, as you may already know, 
at IBM you receive company-paid benefits that set 
standards for industry today. 


Mr. N. H. Heyer 

Dept. No. 649-K 

Federal Systems Division 
IBM Corp., Kingston, N. Y. 


WRITE TODAY TO: 


You’ll get a prompt reply. Personal interviews arranged 
in all areas of the United States 


© 
INTERNATIONAL BUSINESS MA ES CORPORATION 
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TEST INSTRUMENTS 


Demand the finest in 
Electronic Test Equipment - 
EMC, of course. You get 

the most quality per 
measurement dollar! 
NEW! EMC Model 301 
Speedi Tube Tester 
Checks 


lestings 
and 


seconds 
leakages, and 
375 tubes, in- 
now listed. New 
available Checks 
rejuvenates Picture 
Tubes with Model PTA (Pic- 
Tube Adaptor), at only 
Model 301P  (illus- 


tubes 
shorts, 

Over 
oz4 


in 


Fig. 6— Modulated spi- 
ral patterns. 


with 442” meter & oak Carrying case 


Kit 
a 302C, (with 72” meter) 
Kit 


H 


NEw! EMC Model 108 
Handi Tester 


The only appliance and auto bat- 
tery tester in its price class to 
use a D’Arsonval, instead of an 
iron vane type meter. Gives ex- 
clusive advantages of maximum 
accuracy and scale length, and 
minimum battery replacement 
cost .. . at no added charge. 
Complete with test leads and 
. instruction manual. 

Wired $15.95 Kit 


NEw! EMC Model 905-6A 
Battery Eliminator, Charger, 
and Vibrator Checker 

A MUST for auto radio service. 
Features continuously variable 
voltage output — in either 6 
or 12 volt operation. Checks 
all 6 or 12 volt vibrators. 
Wired. 


(Continued from page 93) and a 
positive modulation pulses at various 
frequencies. In Fig. pulse width 
was made greater to show more light. 
Thus you can divide the spiral in parts 
which are exactly equal in time and, as 
you will find, represent an equal angle 
of rotation. Figs. 6-f and g are ex- 
amples of a class of “pinwheel” pat- 
tern which have a very particular use, 
besides being frequency measuring de- 
vices. 

They are produced by modulating 
the spiral with a frequency submul- 
tiple which is not quite a whole integer. 
In other words, almost a third, almost a 
fifth, ete. You will easily find them by 
changing (slowly!) the frequency of 
your modulating source. The patterns, 
when rotated slowly in one direction or 
the other but, as shown in Figs. 6-f and 


you may see pink, blue, yellow 
the other colors of the rainbow 
scope screen, even though the 
only bright green. It is the 
the nature of the retina in the eye. 
I told you this would be fun! 
Something else of interest 
pinwheels (or any rotating patterns 
When you have adjusted the spiral 
roundness with the phasing control ar 
have the pattern “rotating” 
rection, at a number of 
(within the range of phasing) you car 
turn the whole pattern sideways a1 
actually see the modulation as on 
edge of a wheel, continue to turn the 
whole pattern over (giving it a three 
dimensional appearance) and find that 
the flopped-over pattern actually rotates 
in the opposite direction, as you wou 
expect from a mechanical pinwheel!! 


on tli 
6-e, trace 


result 


with tl 


one 


in 
frequencies 


Kit 


NEw! EMC Model 601, 
Wide Band Oscilloscope 
for Color & Monochrome 

Features full 5 mc band with 


push-pull vertical amplifier 
with sensitivity .02 volts per 
inch, retrace bianking ampli- 
fier for clearer pictures, and 
multivibrator sweep from 15 
cycles to over 75 kilocycles. 
Wired and tested . $117.90 


NEW! EMC Model 206P 
Dynamic Mutual Conductance Tube Tester 
The lowest priced mu- 
tual conductance tube 
checker on market 
Checks tubes for mi- 
cromho value and gas 
content. Completely fiex- 
ible switching. Your best 
buy in a quality tube 
tester. (Hand rubbed 
Carrying Case) . $83.50 


1 Yes, tell me more, send me—FREE— 
H a detailed catalog of the complete EMC line. 


' 
t NAME 


STREET 


ss 


' 
Electronic Measurements Corp. 
625 B'way + New York 12, N. Y. 


‘ 
} EMC Ex. Dept. 370 B’way, N. Y. 13 


bese eeseesesenesseasaesenad 
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© city 


g, particularly counterclockwise, are ex- 
tremely hypnotic and can induce a light 
trance in a viewer in a very short time. 
Be careful, you are also a viewer! The 
action the result of the apparent 
concentration of the traces toward the 
center of the image, making the viewer 
concentrate on a point, one typical 
hypnotic method. The quality of its hyp- 
nosis-inducing ability depends on the 
speed with which it rotates. Here we 
have another interesting effect. With 
the trace “rotating” at the proper speed, 


1S 


If you apply the pulse f 
through 


lating oscillator 


small 


pacitor to the scope’s horizontal 


plifier, you get the 
Fig. 6-h. Applied to 
fier, you’d get 


show some patterns 
they are of interest 
made with a 


the 
rotated through 90°. 


100-ke 


pattern 


the ve 
Same 
Figs. 


now f 


tical 


‘ 


becauss 


sine 


points up the instrument’s 
The spiral itself, without 


can be made to rotate 


hy 


\ 


Fig. 7—Spiral patterns modulated at 100,000 cycles. 
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page ads in the nation's top magazines tel! the story! 
The New JERROLD 
TV-FM RECEPTOR’ 
Ends Rabbit Ears! 


the first 

really small 
really powerful 
TV-FM antenna 


Fe ®@ No gadget or unproven gimmick . . . it’s guaranteed by 
Jerrold Electronics Corporation. 
@ No more rabbit ears cluttering up the top of the TV set! 
® Even eliminates outside antennas in many areas! 
® Easy to install, slides over line cord of TV or FM set! 
e@ Push button tuning for best reception . . . set it and forget it! 
© Absolutely safe . . . uses no electricity! 
Model TVR $595 List © Designed for VHF, UHF, Color and FM! 


® Handsomely packaged in a self display unit. Priced to sell fast! 


Ik hl Contact your Jerrold Distributor or Write: a Tetent Fanding 
ELECTRONICS CORPORATION Distributor Sales Division 


Dept. PD202 The Jerrold Building* Philadeiphia 32, Pa. 
Jerrold Electronics (Canada) Limited 
Export Representative: CBS International, New York 22, N, Y 


the new antenna that 
hides while it works! 
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ee) 4 | E offers 


asi 


Spare Time AT HOME 


The future is YOURS in 
TELEVISION—RADIO 
COLOR TV! 


A fabulous field—good pay—fascinating 
work—a prosperous future! Good jobs, 
or independence in your own business! 


Coyne brings you MODERN — QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs—make money early in 
course. You pay only for your training, 
no costly “put together kits.” 


Send coupon or write ——— 

to address below for 

FREE Book 

and full details including 

easy Payment Plan. No | 

obligation, no salesman | 
will - 


Call Ni 


B. W. Cooke, Jr., President 


Ceerme Covms 
{ Stee ~~ J 

Coyne — the Institu- 

tion behind this train- 

ing . the largest, 

oldest, best equipped 
y residential school of 
ii its kind now in its new 

i— pic Raved here... 
Founded 189 


7 
ELECTRICAL SCHOOL 
1501 W. Congress Pkwy., Chicago, Dept.89-H5" 
Chartered as an Educational Institution 
Not For Profit 
--------e Se 


COYNE Television, Home Training Division 
| Dept. 89-H5—New Coyne Building 
| 1501 W. Congress Pkwy., Chicago 7, Ill. 

Send Free Book and details on how I can get 
| Coyne Quality Television Home Training at 
| low cost and easy terms. 


| Name. 





| Address 








City. State. 
| (It is understood no salesman will call) 


Discnpnasnenaniaiansmmhiaamsnnieditnmptindll 
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TEST INSTRUMENTS 


| sine wave a little more or a little less 
| than a multiple of the sweep frequency. 


| Practical applications 
Originally, I designed this instru- 
ment to investigate the possibility of 
scanning the action of alpha brain 
waves in mammals. What is planned is 
to synchronize the sweep with the alpha 
frequency, lock the sine generator in a 
| multiple of that and then obtain the 
| pulses from an optical nerve in a test 
| animal. This would show a consistently 
recurring pattern when the animal 
| views the same object, if the eye actu- 
ally scans (sweeps) what it sees. 
This work is still in progress, and not 
| much can be said about it here. You’re 
welcome to try it, if you don’t commer- 
cialize the result, and if you will let 
| me know what you discover! 
Other practical uses are time-interval 
| or frequency measurement, as we have 
indicated. And look at the range! With 
a spiral of 10 turns, at a 10-cycle sweep, 
the whole spiral represents 0.1 second. 
| Now take the other end of the scale, a 
| 100-ke sine wave. For this, each turn 
| represents 10 microseconds. You can 
tor measure 5° with a protractor: 





5° is 1/72 of a turn, or 0.14 micro- 
second. With a little careful measure- 
ment you can then use this to measure 
| time from 0.1 second to 0.1 microsecond. 
| You can use it to induce a hypnotic 
trance. The patterns will also fascinate 
| visitors for hours on end. Very enter- 
| taining! You can use the spiral, partic- 
ularly a multiturn spiral with tight 
turns, to scan a negative or transpar- 
ency. Pick up the modulated light with 
a photocell and reproduce the picture 
positive or negative, on another scope 
screen. If you want to see what a pic- 
ture will look like from a negative, this 
closed-circuit home facsimile system 
does the trick! 

You can make photographic organ 
generators, and scan them with the 
C-R tube. For this use, make patterns 
on a_ transparent medium—plastic, 
acetate or something  similar—and 


again pick up the scanned signal with | 
You could make all sorts | 


a phototube. 
of weird noises this way. 


Of course, you could also turn this to | 
For example, sean | 


a more practical use. 
transparent information 
vide data for automatic 
operations. 

You could build a scanning dise which 
would compare holes punched in a card 
with a secret combination of holes for 
identification purposes. The information 
could be stored in any other form for 
comparison, for example on tape. Coin- 
cidence gates would set up alarms or 
register false identification in 
way easily visualized. 

In fact, anything which can use a 
simple scanning idea is a prime candi- 
date for this little device. There are 
many other uses. Think how you could 
use it to put the children to sleep. So 
you look at it to adjust the pattern, 
and look at it, and you are getting 
sleeeepy, very sleeeeepy. END 


dises to pro- 


machine-tool 





some 





NEW! sensation 
ol 
TWO 
hi 
shows 


If you’re a stereo connoisseur 
with a limited budget, you deserve 
the sensation of the New York 
and Chicago high fidelity shows 
the superb new ESL C-99 
Micro/flex stereo cartridge 


Years of advanced transducer 
technology have culminated in a 
cartridge which equals the 
astonishing performance specifi- 
Cations of the international 
stereo standard, the ESL C-100 
Gyro/jewel. 


Like the world-famed C-100, the 
new C-99 utilizes two patented 
D’Arsonval generating assemblies 
—the most linear transducer 
elements known. Instead of the 
C-100’s jeweled separating 
elements, the C-99 pioneers the 
exclusive new Micro/flex 
frictionless molded coupling 
system. 


The resulting cartridge is 
distinctly superior to everything 
except the ESL C-100 and P-100 
yet costs only half the price.* At 
a mere $49.50, the new C-99 is 
the lowest price ever for authentic 
ESL stereo superiority. 


FOR LISTENING AT ITS BEST 
Electro-Sonic 
Laboratories, Inc. 


Dept E + 35-54 36th Street 
Long Island City 6, NY 


® 


*Net price for the C-100 is now 
$100, and the P-100 is $110, 
including transformers 
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ELECTRONICS 


Transistors 
Control 
Lamp 


By RUFUS P. TURNER 


THis simple transistor circuit (see 
Fig. 1) uses a small de input to con- 
trol a filament type lamp between com- 
plete darkness and maximum brilliance 
in this simple transistor circuit. The 
lamp’s brightness is proportional to 
the de input signal magnitude and con- 
trol action is smooth. 

The device, which takes up little 
room, can be used wherever the glow of 
a conventional lamp must indicate the 
relative strength of a de signal which 
has only 1/40,000 of the power re- 
quired to light the lamp te full bril- 
liance. 

A de input of only 15 ua at 0.2 volt 
will bring the 2-volt 60-ma lamp in 
Fig. 1 to full brightness. The glow 
decreases at lower signal levels, and 
near zero input is extinguished. For 


N°49 PILOT (2V/60 MA) 


Fig. 


Fig. 1—Circuit of simple device. 


greater brilliance than the No. 49 lamp 
provides, other small lamps (such as 
the 6—8-volt 150-ma type) may be used 
but will require correspondingly higher 
input signal levels. For 6-volt lamps, 
use a 7.5-volt battery in the control 
circuit. In one demonstration, the cir- 
cuit’s de input terminals were connected 
to the diode output of a simple crystal 
radio. When the receiver was tuned to 
a strong local broadcast station, the 
lamp lighted brightly to indicate res- 
onance. On each side of resonance, 
the dimming of the lamp’ was 
proportional to the detuning, and at 
some distance on each side, the lamp 
went out. 

A self-generating photocell connected 
to the de input terminals will also 
operate the circuit. The lamp’s bright- 
ness is proportional to the light falling 
on the photocell. Dimming of the lamp 
is proportional to the opacity of any 
object passed between the photocell and 
its source of illumination. A further 
use of the circuit is as a lamp type 
indicator for low-speed flip-flop tran- 
sistor switching circuits in which the 
on current and voltage are too low to 
operate a neon lamp. 

The circuit is a two-stage de ampli- 
fier using one conventional transistor 
(V1) and one inexpensive power tran- 
sistor (V2). Direct coupling between 
the stages eliminates the need for re- 

(Continued on page 104) 
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Now used as original equipment 
by leading manufacturers 


























- Single-element STEREO cartridge 


Take a tip from the audio engineers who design packaged stereo sets. For 
your stereo work or stereo fun—replacement or conversion, specify the 
STERIEO ceramic cartridge 

There are good reasons why STERIEO is supplied as original equipment 
on the sets of several leading manufacturers. Bal 
inherent in STERIEO’s single-element design, and highly effective channel 
separation is assured by its unique insulator-conductor construction. 


inced channel outputs are 


In engineering tests STERIEO’s full frequency response delivers the full 
dimensional sound so important to a fine stereophonic system. 


Ask for STERIEO at your electronic or audio parts store. Replacement 
unit as low as $6.95 list, and conversion kit as low as $8.95 list. (Dual stylus 
—sapphire/sapphire; diamond stylus slightly higher 


For where-to-buy information write to: 


ERIE Electronics Distributor Division 
En 


ERIE RESISTOR CORPORATION 
Erie, Pennsylvania 





his book is 


QUALIFY FOR A SECURE CAREER, 
NOT JUST ANOTHER JOB. 


It’s the “Age of Electronics!’ Men with advanced 
technological knowledge are in crucial demand. 
But there’s no place for the mediocre man. Why 
take chances with your future? Why not begin 
now to qualify for an important position next 
year—or even sooner? 


ELECTRONICS HAS GOOD PAYING JOBS 
FOR QUALIFIED MEN ! 


And only qualified men can fill them. You can get 
your share, if you take time now to gain indis- 
pensable advanced electronics knowledge. 
“Many of the men currently on the street are 
there for a reason. As many as 8 out of 10 are 
deadwood,” estimates the chief engineer of a 
medium-sized Philadelphia firm; “the problem 
is to find the live ones.” 


— From ELECTRONICS MAGAZINE 


If you’re interested in an _ honest-to-goodness 
career in the vigorous electronics industry, here’s 
how you can step ahead of job-competition, move 
up to a better job, earn more money, AND BE 
SURE OF HOLDING YOUR TECHNICAL JOB, 
EVEN WHEN THE “DEADWOOD” IS BEING 
CLEANED OUT. Sure you have some experience. 
jut the fellows with only partial electronics 
knowledge move slowly, or stand still while you 
—the man with advanced technical education— 
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a GOLD MINE 


Send for it... 
immediately! 


Reveals how you can 
gain quicker success 
and assure a well- 
paid careerin... 


ELECTRONICS 


plunge ahead in the golden world of electronic 


opportunities. 


BRAND NEW COURSE ADDED — AUTOMATION AND 
INDUSTRIAL ELECTRONICS ENGINEERING 
TECHNOLOGY 


A complete home study course covering all elec- 
tronic phases of automation with special emphasis 
on the theory, functioning, and applications of 
servomechanisms and computers. Also noteworthy 
are the lessons on machine control, instrumenta- 
tion, data-processing, and telemetry. 


FILL OUT AND MAIL 
POSTAGE FREE CARD 


ts AA 


- PAGE BOOK... 


RADIO-ELECTRONICS 








IMPORTANT! 


Fill out 
and mail this 
Postage-F ree 


card toda, 


tor Voul COP) 
of the fact-packed 
CREI 5 -page book 


° 
z 
z 
. 
. 
f 
° 
é 


First Class 
Permit No. 2868-8 
Washington, D. C 


| 
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BUSINESS REPLY 
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NOW! NEW COURSE ADDED 
TO CREI’s VARIETY OF COURSES 


Brand New Home Study Course 
AUTOMATION 


And Industrial Electronics 
Engineering Technology 


FOR FULL DETAILS, CHECK THE APPROPRIATE LINE 
IN THE COUPON BELOW. . 


Complete home study course, covering all phases 
of automation with special emphasis on the 
theory, functioning and applications of servo- 
mechanisms and computers. Also noteworthy are 
lessons on machine control, instrumentation, 
data-processing, and telemetry. A “must” for 
engineers and technicians seeking to enter this 
fascinating branch of electronic technology. In- 
cludes fundamentals of electronic engineering 
technology, leading to specialization in: 

e Machine control systems e@ Digital and Ano- 
logue Computers e Data processing systems 
@ Servomechanism systems e Instrumentation 
techniques e Telemetry systems e Industrial 


MAIL THIS COUPON FOR FREE 54-PAGE BOOK! 
CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical Institute Curricula @ Founded 1927 
Dept. 1411-F 3224 Sixteenth St., N.W., Washington 10, D. C. 


Please send me your course outline and FREE 54-Page Book 
“Insurance for Your Future in the New World of Electronics’ 
- « « describing opportunities and CREI home study courses 
in Practical Electronic Engineering Technology. 
K OC Radar, Servo and Computer Engineering Technology 
F OC Electronic Engineering Technology 
GREATEST Broadcast (AM, FM, TV) Engineering Technology 
INTEREST (0 Television Engineering Technology 

(C0 Aeronautical Electronic Engineering Technology 
(C) Automation and Industrial Electronics Engineering Technology 


CHEC 
FIELD O 


cin ceeiniethisesniceeieienetinnnetinneaeneintannatine —— eer 
ST cecuiidinnsere interests iestiniaeatiatgintaananceapueiainiaaacatsin 
acti siacciksinihseasiaicicenisiniaimeniiidiagina: MR caceaa cscisnincidissnentain 
Check: [] Home Study [] Residence School [] Korean Veteran 


TO OBTAIN FAST, IMMEDIATE SERVICE AND TO AVOID 
DELAY, IT IS NECESSARY THAT THE FOLLOWING IN- 
FORMATION BE FILLED IN: 


SU IIEIIIITIINT scctessciihiststipwonatbetaindensichisnbintinnncenie wianeenimmbeinim 
TYPE OF PRESENT WORK... 

EDUCATION: YEARS HIGH SCHOOL 

ELECTRONICS EXPERIENCE _. 


} 
| 
I 
i 
| 
I 
| 
I 











Let us show you 
how advanced education via CREI 


leads to a bright career in... 


ELECTRONICS—AUTOMATION— 
INSTRUMENTATION—INDUSTRIAL 
ELECTRONICS—AERONAUTICAL 
ELECTRONICS—GUIDED MISSILES— 
SERVOMECHANISMS—COMPUTERS— 
ASTRONAUTICS—TELEMETERING— 
COMMUNICATIONS—MANUFACTURING 


ACQUIRE NECESSARY TECHNICAL KNOWLEDGE 
AT HOME 


Use spare-time hours for CREI Home Study, as 
thousands of successful men have done since 1927. 
Get concentrated education in minimum time, then 
step into a good position and enjoy excellent pay 
in the solidly-growing electronics industry. CREI 
courses are being studied today on the DEW Line 
in the Arctic—in Alamagordo and in Munich 
—by electronics experts in guided missile devel- 
opment and by telemetering technicians on the 
missile ranges. 


CRE! TRAINS YOU IN MINIMUM TIME AT HOME 


Thousands of men before you have _ benefited 
quickly from CREI Home Study. Thousands of 
CREI graduates are now employed in industry 
here and abroad. Here is what one graduate has 
to say: 

“In the time of less than two years, I have almost 
doubled my salary and have gone from wire-man 
to engineering assistant and now to junior engi- 
neer. I have CREI to thank.” 


Frank A. Eckert, 
22 Clover Lane 
Levittown, Pa. 


CRE! OFFERS RESIDENCE COURSES at the same high 
technical level. Day and evening classes start at 
regular intervals. Qualified residence school grad- 
uates earn degree as “Associate in Applied 
Science” in 27 months. 


If you have had electronic education, or experience 
in electronics—and realize the need of a high- 
level technical knowledge to make good in the 
better electronic jobs—you can qualify for CREI 
home study education. (Electronic experience is 
not required for admission to CREI Residence 
School.) Check card if you prefer residence or 
home study information ... or write, Capitol Radio 
Engineering Institute, Dept. 1411-F, 3224 16th St., 
N.W., Washington 10, D. C. 


Available to veterans under GI Bill. 
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OT 


at Home 


for a career in 


ELECTRONICS 


CREI prepares you quickly for success . .. in advanced 
Electronic Engineering Technology, including Servo- 
mechanisms; Computers; Radar; Automation; Aero- 
nautical Electronics; Broadcasting; Communications 
and Manufacturing; and the Electronic principles asso- 
ciated with guided missiles, telemetering, astronautics 
and instrumentation. 


BENEFITS FELT RIGHT AWAY 


Almost immediately, you feel the benefits of CREI 
study. Your employer, when informed (only at your 
request) of your step toward advancement, is certain 
to take new interest in you a1 n your future. What 
you learn in CREI Home Study can start helping you 
do a better job almost from the first lesson. 


CRE! HOME STUDY . . . QUICK WAY TO 
BOOST YOUR EARNINGS 


Since 1927, CREI has given thousands of ambitious 
young men the technical knowledge that leads to better 
positions—better pay—greater security—promotions 
—better living for yourself and your family. CREI can 
help you, too—if you really want to be helped. CREI 
lessons are prepared by experts in easy-to-understand 
form. There is a course of instruction geared to the 
field in which you want to sg] lize. Study at your 
convenience, at your rate of 


INDUSTRY RECOGNIZES CREI TRAINING 


CREI courses are prepared with an eye to the needs 
and demands of industry, so your CREI diploma can 
open many doors for you. Countless CREI graduates 
now enjoy important, good-paying positions with 
America’s most important companies. Many famous or- 
ganizations have arranged CREI group training for 
their personnel. To name a few: All America Cables 
and Radio, Inc.; Columbia Broadcasting System; Gates 
Radio Company; Federal Electric Corp.; The Martin 
Company; U. S. Information Agency (Voice of Amer- 
ica) ; Trans-Canada Air Lines; United Air-Lines. You 
can follow the choice of these great corporations with 
confidence. 


PAYS FOR ITSELF QUICKLY 


Your very first raise could repay your investment in 
CREI education, and leave you a profit the very first 
year. Increases in pay thereafter are pure profit, and 
you’ll be prepared for many more promotions and pay 
raises in the future. 
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WINNING 


STEREO 


The ARKAY-HARTING MS-5 


RECORD 
PLAYBACK 


TAPE DECK 


LONG AWAITED .. NOW HERE AT LAST! 
A professional quality, popular-priced 


Ei stereo tape deck... | 29* 
~ only 


Cvemeienangmenred to the highest professional standards a 


supreme ac 


ievement in tape deck design and performance . the 


ARKAY/HARTING captures and records your favorite music with all 
the faithful clarity and smoothness of tape recorders costing many 
times more. Hailed by audio engineers and music lovers alike for its 
ceeerns Leeman, simplicity of design and operation, the 


ARKAY/H 


TING is the finest instrument of its kind. No other tape 


deck—regardiess of price—offers so many important professional 
features. Here are just a few: 


© Oual-track combination head 

ded) for stereo at 
both 3% and 712 IPS 

© All-metal tape fingers—no 
cushions te wear ouf tape 

© All-metal tape guards for 
vertical tape contro! 


© Double shoe brakes for positive 
non-slip stops—minimizes 
tape stretch 


(mu-metal shiel 


t 

Metal guards 
control vertical 
tape alignment 


large capstan 
insures constant 
tape speed. 





Available Soon 
NEW ARKAY Stereo Re 
Playback PRE-AMPLIF 


“ 


ER 


ARKAY H 


© Simple, positive-acting 5-button 
operation, drop-in loading 

© Large (¥2” diam.) capstan insures 
constant tape speed—virtually 
eliminates wow, flutter, distortion 

© Automatic interlock prevents 
accidental erasure 

© Ultra-narrow (1.2-microns wide) 
gap heads assure maximum 
fidelity during record and 
playback 


..- AND THESE SIGNIFICANT PERFORMANCE SPECIFICATIONS: 


e Record and playback frequency response: 742 IPS, 30-16,000 
cycles +2 db. 


k © Signal-to-noise ratio: better than —55 db 


Write today for 
illustrated literature and 
complete specifications 


© Flutter and wow: at 74 IPS, % of 1%; at 3% IPS, ¥%4 of 1% 
© Rewind time: 110 seconds for 1200 feet 
© Size: 12%” x 14%” x 6%” deep 





FM TUNER OF TOMORROW! 


ARKAY FM-8 
Designed in the Arkay 
tradition of highest pro- 
fessional quality at low- 
est cost. No other kit 
or wired component 
OFFERS ALL THESE ADVANTAGES: 


Variable AFC — no drift « tuning meter e silent 
tuning mute control « ‘standby’ off-on switch e 
low frequency filter « level control e 3 tuned RF 
stages e dual limiters « Armstrong FM — Foster 
Seeley discriminator « hi-level, cathode follower 
and stereo multiplex output jacks e sensitivity, 
1.9 uV for 20 db quieting « response, 20-20,000 
cps + Y% db e 8 tubes, selenium rectifier. 
Cover $4.95 

Wired and tested $59.95, Easy-to-build Kit 93995 


NEW! MUSIC MASTERPIECE 


ARKAY CS-28 
STEREO 
AMP /PRE-AMP 
COMPLETE 
; CONTROL CENTER 


Full 28 watts stereo or monaural, 60 watts peak e 
14 watts each channel « reverse stereo « balance 
control « two-channel gain contro! e full range 
bass and treble controls « IM distortion, 4 to l e 
harmonic distortion, 1% 30-20,000 cps e dual pre- 
amp 2V output jacks e speaker outputs, 4, 8, 16, 
32 ohms e response, 20-20,000 cps e push-pull 
EL84 Williamson circuit « beauty of design that 
won Fashion Foundation’s coveted Gold Medal! 


Wired and tested $99.95 Easy-to-build kit $6495 





ARKAY ST-11 AM-FM 
STEREO TUNER 


Here, for the first time, is an AM- 

FM STEREO Tuner within the reach 

of every audiophile. Unmatched by 

units costing twice the price, the 

ST-11 is two distinct receivers in one featuring 

4 w¥. for 20 db quieting. Variable AFC. Single front panel 
switch controls AM, FM or STEREO selection. 


Wired and tested $74.50 Easy-te-build Kit $49.95 





ARKAY CS-12 
STEREO AMP /PRE-AMP 
12 watts of clean power 
e with dual inputs and 
outputs for excellent 
stereo reproduction e op- 
erates from ceramic or crystal cartridge, 
tape, tuners, auxiliary equipment « push-pull outputs 


ter eoeh cheneel, Easy-to-build Kit 9307> 








| ARKAY VT-10 6-INCH 
NEW MULTI-PURPOSE 
* VACUUM TUBE VOLTMETER 


Advanced design and precision fea- 
tures make the Arkay VT-10 a truly 
sensational buy, unmatched at this 
price. You get exclusive larger 6-INCH 
400 ua meter movement, within 2% 
accuracy, and edge-lighted for easier 
reading. 1% precision multiplier re- 
sistors are used throughout the range 
switch. There are 7 AC (RMS) and OC 


ranges, 7 AC (peak-to-peak) ranges. 


Resistance, db and other essential 
ranges. Durable plastic case. 


Easy-to-build kit $25.95 


Wired and tested $47.95 


See and hear completely wired ARKAY Kits at your dealer. 


FREE! “Let's Talk Stereo”— 
informative booklet on how 
and why of Stereo—pius new 
16 page ARKAY catalog. 


88-06 Van Wyck Expressway 


ARKAY AW-30 6-INCH 
DIRECT READING 
AUDIO WATTMETER 


Easy-to-build Kit $2995 
Wired and tested $49.95 


ARKAY AV-20 6-INCH 
AUDIO VIVM 
PRE-AMPLIFIER 


Easy-to-buita Kit 2995 
Wired and tested $49.95 








ARKAY CAP-40 6-INCH 
DIRECT READING 
CAPACITY METER 

Easy-to-buita Kit 92995 

Wired and tested $49.95 


ARKAY MT-50 6-INCH 
20, OHM 


,000 S 
PER VOLT METER 
Easy-to-build xit 92950 


Wired and tested $42.95 











All prices 5% higher west of Mississippi 
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ELECTRONICS 


(Continued from page 99) 
sistors. By using an n-p-n transistor 
for V1 and a p-n-p transistor for V2, 
only one battery is needed. It biases 
V2’s collector negative and V1’s col 
lector positive (the latter through V2’ 


| emitter—base path). At 30°C, the initial 


current flewing through the lamp 


| 0.6 ma. This is only 1/150 of lamp cut 


rent at full brilliance, and would be 
only 1/375 of a 6-volt pilot 
operating current. With the values 
shown in Fig. 1, the power transistor 
(V2) does not need a heat sink. 

While battery operation is suggested, 
it is not mandatory. De f 


lamp’s 


voltage for 
operating the circuit may be obtain¢ 

from a miniature power supply, such as 
a crystal diode and filter capacito: 
operated from the secondary winding 
of a small filament transformer. In fact, 


MAX COLLECTOR CURRENT (AMPS) 


| Fig. 2—Maximum operating conditions 
| for 2N255: curve A, free-air operation; 


curve B, with a heat sink. 


a colleague of mine has used the circuit 


as an AM radio tuning lamp which 
lights the dial brightest at 
and has obtained the necessary operat 
ing voltage by rectifying the filament 
voltage with a germanium diode. In 
this setup, the de signal is derived 
from the ave circuit. He has also used 
the setup as a visual Conelrad alarm 
the lamp goes out when the station 
leaves the air. 

Some readers might want to use the 
circuit with other lamps and voltages. 
For their benefit, Fig. 2 shows the maxi- 
mum collector (lamp) current which 


resonance, 


| can be drawn up to the maximum col 


lector voltage of 15 without exceed- 
ing V2’s power dissipation rating. 
Curve A is for 1.5 watts constant dis- 
sipation in free air, while curve B is 
for 6.25 watts constant dissipation ap- 
plying to operation with a heat 
Curve B stops at the 3-ampere point, 
since this is the transistor’s maximum 
collector-current rating. 

These curves apply to 25°C 
tion. At higher temperatures, apply 
derating factor of .024 watt per degree 
Centigrade ambient temperature 
crease to curve A, and 0.1 watt to the 
6.25-watt curve B. 

I feel that this circuit, 
quires an input signal of only 2.8 
de for its operation, has a numb 
useful applications. 


sink. 


opera 


whicl 


RADIO-ELECTRONICS 





\ \ Vf Yi x - he J : ; - new 


a 


c I A -_ : nm th ra . $e OF ot 1? energy 
WE | Se «By JORDAN McQUAY 


LECTRICITY from the sun! Long 
the dream of scientists and experi- 
menters, sunlight is converted di- 
rectly into electricity with the 
silicon solar cell—a simple photovoltaic 
device, about the size of a quarter. 
Banks or clusters of these small cells 
P-TYPE SILICON are known as solar-power converters 
) and provide enough power to operate 
flashlights, transistor radios, remote 
radio and telephone equipment, high- 
way and airway markers, telemetering 


Bs equipment in satellites, and other appli- 
N-TYPE SILICON 











ances. This unique source of power is 
particularly useful for remote and in- 
frequent operation of electronic and 
ELECTRON FLOW ELECTRON FLOW communications equipment far from 
} conventional power sources. 

Although presently not supplying 
enough power for large radio and TV 
transmitters, solar power converters are 








EXTERNAL LOAD 


successfully operating a Wide variety of 
types of equipment—particularly in 
areas ol ations distant from other 


sources € c power. 


Fig. 3—A solar power « History 


verter composed of a mod 


Generations of scientists have sought 
a way to draw electrical energy from 
the sun, the litimate power source, 
They knew that on a clear day, about 
1 kilowatt of solar energy falls on every 
square yard of the earth’s surface in 
temperate zones, such as the United 
: States. And they knew that this daily 
ilonal Bacitler Cove. See «supply of over a 1,000,000,000,000,000 
a ee eee ee ' ' kilowatt-hours of sunlight was com- 
cell and plastic holde: ; | parable to a the power reserves of 
coal, oil, natural gas and uranium in 
existence he earth. If this tremen- 
dous energy could be harnessed, it would 
become an important source of power. 
Scientists have known for centuries 
of this great potential of the sun. It 
was a question of how and when it could 
be realized 
For eons nature has converted sun- 
light into chemicals through photo- 
synthesis. And mirrors and lenses have 
been used to produce heat from solar 
Bell Telephone Labs energy for more than 2,000 years. 
3ut the task of producing electricity 
from sunlight proved much more diffi- 
cult; no efficient system of conversion 
was known 
Historically, only three basic devices 
have been successful in converting solar 
radiation into electrical energy: the 
thermopile, the photogalvanic and the 
photovoltaic cell. Although first devel- 
acs amas oped during the 19th century and later 
device (Continued on page 108) 


cluster of nine silicon 


connected in series 
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RCA Tubes* 


12 gorgeous and glorious items to help you have 
more fun...get more done! See them... get them 
now at authorized RCA TUBE DISTRIBUTORS 
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HOLLYWOOD, CALIF. 
SEATTLE, WASH. 
KANSAS CITY, MO. 
WASHINGTON, D.C. 


IN 


In all of these cities, Grantham 
School of Electronics offers regular 
resident classes and home study 
training in communications electron- 
ics — training which prepares you to 
pass the Federal Communications 
Commission examinations for a first 
class commercial F.C.C. operator 
license. 

YOU CAN PREPARE FOR YOUR 

FIRST CLASS COMMERCIAL 


F.C.C. LICENSE 


by training in a Grantham School resi- 
dent class for 12 weeks, Or, if you are 
unable to leave your work to attend 
school, Grantham can train you by cor- 
respondence, Both resident classes and 
correspondence instruction are offered 
at all Divisions of the School — Holly- 
wood, Seattle, Kansas City, and 
Washington, 

In resident classes or by home study, 
Grantham training is the easy way to 
learn more quickly —to prepare more 
thoroughly — for F.C.C. examinations. 
And your first class F.C.C. license is the 
quick, easy way to prove to your 
employer that you are worth more 
money. 

Be good to yourself. Prepare for the 
better things that a higher salary can 
make possible — and for greater future 
security in the radio-TV-electronics 
industry. 

Grantham training—in Hollywood, 
Seattle, Kansas City, Washington, or in 
your own home —can do the job, Get 
complete details free, Mail the coupon 
below to the Grantham Schoo! nearest 
you. Here are the different addresses, 
Send coupon to any one of these: 


+ 
GRANTHAM SCHOOL OF ELECTRONICS 


1505 N. WESTERN AVE. 
HOLLYWOOD 27, CALIFORNIA 


* 
GRANTHAM SCHOOL OF ELECTRONICS 


408 MARION STREET 
SEATTLE 4, WASHINGTON 


* 
GRANTHAM SCHOOL OF ELECTRONICS 


3123 GILLHAM ROAD 
KANSAS CITY 9, MISSOURI 


* 
GRANTHAM SCHOOL OF ELECTRONICS 


821 — 19TH STREET, N.W., 
WASHINGTON 6, D.C. 





To: GRANTHAM SCHOOL OF ELECTRONICS 
(Select address from those listed above) 


Piease send me your FREE booklet explain- 
ing how Grantham can prepare me for my 
F.C.C. license, | understand there is no 
obligation and no salesman will call. 


NAME 





ADDRESS 





CITY STATE 








94 S3 | 
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(Continued from page 105) 


improved slightly, they are still basi- 
cally the same devices today. 

The thermopile’ consists of two dis- 
similar but conducting metals joined to- 
gether. Different degrees of heat (from 


sunlight) applied to the junction pro- | 


duces a weak emf. 

The photogalvanic cell’ 
two electrodes immersed in an electro- 
lyte. Light falling on only one of the 
electrodes produces a very weak emf. 

The photovoltaic cell* consists of 
barriers or layers of a semiconductor 
material, which produces a weak emf. 

In their basic form, all three devices 
have an extremely poor conversion 
efficiency—less than 1%. With 1,000 
watts of applied solar radiation, one of 
these devices would, in the past, produce 
less than 10 watts of electrical power— 
and then only under controlled condi- 
tions in an experimental laboratory. 

A more efficient way to convert sun- 
light into electricity was needed. 

About 10 years ago the Bell Tele- 
phone Laboratories began an accelerated 
program of semiconductor research. 
Literally thousands of semiconductors 
were analyzed, tested, and evaluated 
—much as crystals‘ had been 50 years 
earlier.® 

During these experiments the Bell 
Laboratories determined that silicon 
exhibited some unusual properties— 
particularly when alloyed with minute 
impurities. As a result, silicon junction 
devices that had a high degree of effi- 
ciency for converting light energy into 
electrical energy were fabricated. This 
led to the perfection in 1954 of a new 
type of photovoltaic cell—the first sili- 
con solar cell—with a conversion effi- 
ciency of 6%.° 

The development of silicon solar cells 
continued on an expanded basis at Bell 
Labs. And by the end of 1956, improved 
types had 11% efficiency. 

Following such developments, silicon 
solar cells to power electronic and com- 
munications equipment soon became 
practical realities. Assured for the 
future were many applications of the 
new solar “battery”—the most efficient 
means of converting sunlight into elec- 
trical power. 


Silicon solar cells 

A single solar cell is essentially a 
thin wafer of specially processed silicon. 
Although sometimes rectangular, the 
wafer is usually about 1/50-inch thick 
and 1 inch in diameter. With only two 
leads, it appears insignificantly simple 
in contrast to the magnitude of its im- 
portance to modern electronic and com- 
munications equipment. 

While it is composed basically of pure 
silicon, the solar cell has a unique elec- 
trical characteristic that results from 


1Developed by Seebeck, about 1825. 

*Developed by Becqueral, about 1840. 

%Developed by several scientists, about 1875. 

“Conducted by Pickard and others, in 1905. 

"See “Crystal Detectors”, by Jordan McQuay, 
Radio-Craft (4 issues), 1948. 

*Developed by Pearson, Fuller, Chapin and oth- 
ers, in 1954. 





consists of 





Agl@siamalsiselsre 
most wanted 


VA SAB 


Ad 


i’ 


FUSEMASTER! 


dealer-serviceman's fuse rack 
..-f0r wall mounting 


...dealer-serviceman’s fuse 
requirements at a glance 


For further information, 
contact your nearest Littelfuse Distributor 


F E 


TARZIAN Offers 48-Hour, 
Direct Factory Service 
on Tuner Repairs 


That's right. Net, $7.50 per unit and $15 
for UV combinations, including ALL 
replacement parts. 90-day warranty 
against defective workmanship and 
parts failure. Tuners repaired on ap- 
proved, open accounts. Replacements 
offered at these prices* on tuners not 
repairable: 
VHF 12 position tuner. . $22.00 
VHF 13 or 16 position 
ee ee 
VHF/UHF combination . 
MPG os «0 + 6 6 


*Subject to change 


23.00 
25.00 
15.50 


Tarzian-made tuners are easily 

identified by this stamping on the 

unit. When inquiring about re- 
placements for other than Tarzian-made 
tuners, always give tube complement 
... Shaft length... filament voltage... 
series or shunt heater... IF frequency 
and chassis identification. Use this 
address for fast, 48-hour service: 


SARKES TARZIAN, Inc. 


Att.: Service Mgr., Tuner Division 
East Hillside Drive 
Bloomington, Indiana 
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ELECTROMIGS Outperforms Costliest Speaker Systems 


a special manufacturing process called 
diffusion. 
Ordinary silicon is the second most ENJOY THE BEST AT GREATEST SAVINGS 
abundant element—frequently part of 
rocks, clay and sand. But it is never pps 


found in nature in its pure form, and 
must be produced artificially in an : EXCLUSIVE 
electric furnace. ; » : , . 
Silicon can be used to make solar | [| A PRODUCT OF ALLIED RADIO 
wafers only when its impurities are less Re : : 3000 


than 1 part in a million. Such pure ‘ Tritlt High-Compliance 


forms of silicon cost about $100 per - 

pound. on beeeene! Electrostatic Speaker System 
To make solar wafers, chunks of ; 

highly pure silicon are melted at a very ; au ONLY Comparable to speaker sys- 


high temperature (about 2,000°F), and “ $ 50 tems selling at 50% more! 
then deliberately contaminated with ‘ “ : 129 ere" an p Mt she neato 


tiny amounts co Pacae = — — ARTHUR JANSZEN DESIGN pat- $5 Down the hi-fi speaker sensation of 

ing arsenic produces n-type silicon an ented dual electrostatic radia- 

adding boron produces p-type silicon. tors ...rated the best again and nO YOO COMSININE PELONIOE Haeer 

a , ee ; sid per again.. Built-in power supply; Janszen design dual electrostatic tweeters 

When the two types appear side by side velvet-smooth response to be- with a new and revolutionary high-compli- 

edhe lg ag ne a yond eee beidies ance woofer. The results are amazing: Dis- 
3 . ; 

? : Sees tortion is held to a mere 0.5% at full 50 
molding and cooling, terminals are watts input. Response is pin and level 
attached to each thin wafer of silicon. | EXCLUSIVE 30-25.000 cps. You have t hear 8 & be. 

pose ees - penne | HIGH-COMPLIANCE lieve it—transparent high frequencies to 
extremely critical as to time, tempera- 12” woofer featur- 
ture, quantity and purity of elements ing weighted cone NS ee ee en 
pets Te: Ae = in solid cast-alumi- bass. The KN-3000 enclosure, of %4” wood 
and he agg ate — ~y" = % num alloy frame... throughout, is finished on 4 sides; 14 x 
result of this involved process, the in- ; with heavy-duty ey =. 
Seanad abetbeland enulastbelicr of Wap aclti sintered ceramic oe 8 Se See 1S ne eee 
pea yo ie ‘hin. lemaadaail "sli htl by but magnet for ex- oak or walnut. Impedance, 8 ohms. U. L. 
: ater 1S anged sligntly tremely dense flux. Approved. Shpg. wt., 50 Ibs. 


very significantly (see Fig. 1). é 

The “top” or exposed surface of the 4 ee Se ee KN-3000. Only $5.00 Down. NET $129.50 
wafer has a slight positive charge with finished on 4 sides... ; 
respect to the internal bulk of the wafer. 
Just below this surface is a broad elec- 
trical junction—the p-n junction—that 
is the boundary between all positive and 
all negative charges within the wafer. 
Essentially, this boundary is an electric 
field. 

When light energy from the sun 
strikes the exposed surface of the wafer, 
there is a displacement of electrons and 
a resulting change in the electric field 
associated with the p-n junction. When 
a load resistance is connected to the 
wafer’s terminals, the change in the 
electric field causes a flow of electrons 
in the connecting circuit. 

Heart of the solar cell is the p-n 
junction’—the boundary between the 
two kinds of electrical conductivity 
within the solid-state semiconductor. 
The actual conversion of light energy rata aca —_ 15-Day Trial & Moneyback Guarantee. Try the 
into electrical power takes place under KN-3000 Speaker System in your home for 15 
the influence of the electric field at the days; if you are not completely satisfied, your 
p-n junction. Nothing is consumed or SEE YOUR ALLIED purchase price will be refunded by Allied upon 
7 s ° aes” 1960 CATALOG return of the equipment. 
destroyed in the energy conversion 

~ , : for a detailed de- 
process. And since there are no moving 


: : scription of the 
parts, solar cells can last indefinitely. ne senate new ore hee 


Efficiency of conversion is determined > ) KN-600 HC high- AUUED ALLIED RADIO 
by the load resistance, This should be | compliance 2- [iitamrn iss 
matched. For a single cell, it should be ' way speaker, with the sensa- 1960 31-L9 

: i j ALLIED RADIO, Dept. 3!- 

betw een 3 and 5 ohms. . ; a bea ~ oF ae — — - 100 N. Western Ave., Chicago 8O, Ill. 

Under direct sunlight, a single cell and '£" thick polystyrene cone. 7 

F . . See hundreds of other top C Ship me_ — KN-3000 Speaker 
(1-inch diameter) produces a maxi- | buys on everything in Hi-Fi in System(s) Mahog. 0 Oak. (0 Wal. 
mum output of 40 mw, or 100 ma at 0.4 ) the 1960 Allied Catalog. Write $ ____encl. (Shipped F.0.8. Chicago) 
volt. With a matched load, the output ; for your FREE copy today. (0 | am interested in saving money on everything 
current of a single cell is linear and a é in Hi-Fi. Send me your FREE 1960 Catalog. 
direct function of the input light (sun- | New Easy Terms: Only $5 down 
light) intensity. But the output of a cell (or less) on orders up to $200. Name 
remains fairly constant during slight | Up to 24 months to pay. 
changes of light intensity. 

A silicon solar cell is receptive to all 
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Discovered by Ohl and Scaff, in 1930. 


NOVEMBER, 1959 

















*Viewing area 275 square inches. 23-inch picture tube measured diagonally. 


Big 23-inch* picture is the sensation of 1960 that chanes the 
face of television . . . and Sylvania scoops the industry with the 
first complete line. 


Square corners of the 23-inch* bonded shield picture tube 

& pioneered by Sylvania presents more of the TV picture as 
the camera sees it. New squared shape is closer to the 3 x 4 
ratio of the true TV camera raster. 


ee The 23-inch* tube flattens the TV screen. ‘‘Bonded shield”’ 
face-panel eliminates the dust trap, cuts reflections in half, 
and improves brightness and contrast. 


é New Super HaloLight® is bigger and better than ever. It’s 
a Sylvania exclusive that adds eye comfort to eye appeal. 


SYLVANIA 23"* TV OFFERS THE NEWEST AND 
FINEST FEATURES YOU CAN RECOMMEND 


v SYLVANIA 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 


_ A nies eee 


ELECTRONICS 


visible light (0.4 to 0.7 wavelength in 
microns), and to infra-red light_(up to 
about 1.0 micron). Cells are not recep- 
tive to ultraviolet light. 

Cell temperature has little effect 
its output current, but it does affect the 
output voltage. At temperatures bel 
30°F voltage increases. Above 30°] 
voltage decreases. 

For low-power requirements, a sing 
silicon solar cell may be used. In such 
applications, it is frequently encased i: 
a plastic holder (Fig. 2) for protectior 
against rough treatment and weather: 
effects. A cell may be encased in solid 
blocks of plastic or in blocks of plastic 
with liquid or gas-filled centers, as long 
as sunlight has free access to the cell’s 
surface. 

Solar-power converters 

Like batteries, individual solar ce 
can be arranged and connected in 
variety of combinations — known as 
modules, clusters, banks or arrays—to 
provide high values of output powe) 

A number of cells can be connected 
in series to increase the output voltage, 
in parallel to increase the output cur 
rent or in series-parallel arrangements 
to increase both voltage and current 
output. As a rule, cells deliver electri 
power from sunlight at the rate of 100 
watts per square yard of exposed sui 
face. 

Such multiple arrangements, wit! 
their housing and related connecto 
are known as solar-power converters 

The smallest practical converter has 
9 cells connected in series and arranged 
as shown in Fig. 3. Also known as a 
module, it delivers about “4 watt 
direct sunlight. Four of these modul 
(36 solar cells) in series deliver 1 watt 

A typically large array of 400 ce 
in series-parallel arrangement produces 
about 15 watts of electrical energy. The 
model shown (Fig. 4) has an additiona 
solar cell that is used as a sensing de 
vice. This causes the entire converter to 
turn to follow the sun for maximun 
power output. 

Presently under study but yet to b: 
perfected are methods of externally ir 
creasing the output of solar-power con 
verters. This can be done with concer 
trators (lenses) or reflectors (mirrors) 
which increase the intensity of sunlig 
falling on the clusters of solar cells. 

The several existing types of sola 
power converters, however, provide 
many applications of fairly high pows 
to a wide variety of electrical, electronic 
and communications equipment. Almo 
all of them are those where an ur 
attended power source is necessary 
usually in a spot where no other sour 
of electricity is available 

To provide a continuous power sour: 
day and night, solar-power con\ 
are frequently used with rec 
storage batteries, such 
cadmium batteries, which are 
leaking and gassing. 

Applications, divided into . 
high-power categories, will be dis 
next month. TO BE CONTINI 
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COMPUTER 
and thefat- (©) 9) lamp 


You've seen glow lamps as read-out indicators 


ELECTRONICS 


in counters. Here are other ways that th 


simple devices are being used 


By J. H. THOMAS 


LTHOUGH we use neon lamps for 
many Ss, even in elec- 

‘s for indicating, 

gulating duties, 

they seldom cof major elements. 

From time to’ ti we find articles 
on some of the many uses for these 
little heaterless discharge tubes (see 
RADIO-ELECTRONICS, December, 1957, 
page 112). Another interesting article 
on a special type (3-element) neon lamp 
appeared on page 102 of the October, 
1958, issue. Relaxation oscillators, 
timers, metronomes, output indicators, 
circuit testers, voltage regulators are 
some of the often described One 
ingenious engineer built an entire elec- 
tronic organ from them, any of 
these circuits can play 2 part 
in digital computers. 

Computers are made certain 
building blocks, and as the computer 
larger the number of these 
basic units increases. We are speaking, 
of course, of digital computers in gen- 
eral. The simplest digital computer we 
have is our 10 fingers. In other words, 
we use them to count. We add and 
subtract, but this is still counting. We 
multiply, but do so by adding again 
and again one of the factors of our 
multiplication: We do it fast enough 
so we don’t have to wait very long, 
fractions of seconds maybe. And, we 
divide similarly, by subtractin 
we have very little left over. A 
ematical operations which a 
computer can carry out stem | 
from the simple operation of counting. 

A computer does this job with some 
relatively simple circuits. Adding is 
handled by serial registers, subtracting 
by reversed registers. The registers 
can be made up from flip-flops. And 
the flip-flops are controlled by gates, 
delay circuits, oscillators, pulse ampli- 
fiers, ete. 

The circuits described here perform 
all of these functions. We won’t try to 
tell you how to build a computer from 


uses. 


hecomes 


NOVEMBER, 1959 


xo 

Fig. 1—Familiar relax- 
ation oscillator. Fre- 
quency is determined 


by R and C. 
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Fig. 2—Simple pulse generators. Supply 
must be low enough to keep the lamps 
from glowing continuously. 


BIAS 
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Fig. 3—Gating circuit. Bias determines 

size of gated pulse. If coincident pulse 

is used for bias, gate can be “and” or 
“not” type. 


detérmines wether the 


take a few issues of the 
least the basic units 
to experiment with. 
claimed for most of 
have been around 


théw, ft 
magazine. But at 
are here ft ou 
No originalit S 
the circuits; they 


for a wh 


Computer circuits 
Let’s start th the well known relax- 
ation os t and build from there. 
Fig. 1 sl the circuit. Capacitor C 
charges tl esistor R until enough 
voltage t ip to fire the tube, 
y discharges the capacitor 
tion voltage. Then 
self. Frequency is 
1 supply voltage, 


which p 


by thd l " 

The p generat 2 are 
somewhat e tl of Fig. 1. 
Here, when the tube fires, the voltage 
l é t R charges capacitor C 
created keeps the 
until it leaks off 
_ 9 esult is fairly sharp 
ated. Frequency is 
y values of R and C. 
R should be latively high to allow 
the circuit to operate. Actual values 
pply voltage, but are 
etermine. Use a couple 


reverse 


arop o1 
until the thus 
tube I 
throug! 
spikes 


again go 


depend 

not diffic 
of potentior 
. developed from the 
Here bias voltage 
tube fires. If 
€ bfas is suffice tly positive, no pulse 
[fStne@ mes is actually a pulse 
movreneeeily blocking firing, we 
have a “not” gate. If the bias is a 
steady voltage with a negative pulse 
superimposed, we may have an “and” 
gate. If the bias-superimposed negative 
ugh to fire the tube 
as well as the positive pulse applied to 
the input, we have an gate. This 
provides the three basic gates used in 
computer circuitry. Multiple’ input 
gates can be made up of several of 
these basic gate units. If for this pur- 
size has to be regulated, 


111 


Fig 
previous 


pulse IS iarge 


“tor” 


pose the puls¢ 





why your next speaker 
system should be 


new AUDAX 
PARAFLEX 


* Only Audax incorporates the 
Patented Parafiex Foam Suspen- 
sion to give longer travel to the 
cone, resulting in honest bass 
without boom or hangover. You 
get bass with real bottom! 


+ New Styrofoam Radial Strut- 
Bracing reinforces cone, assures 
rigid piston action, preventing 
cone break-up. Eliminates distor- 
tion, provides clean reproduction 
up to the full-rated power output. 
Needs as little as 10 watts output. 
You get greater amplifier economy 
in stereo installations. 


* New Oriented Grain-Processed 
Magnet gives 20% more efficiency 
than standard Alnico V. 


* New Ducted-Slot Enclosure spe- 
cifically designed to enhance the 
depth and striking realism of the 
Parafiex high-compliance speaker 
units. Speakers are located sym- 
metrically on each side of the 
ducted slot, resulting in clean bass 
without trace of boom or unnat- 
ural heaviness. 


+ New, dramatic enclosure styling 
by George Nelson —featuring... 
new, three-dimensional Dynel 
“Acoustiscreen” grille, removable 
for cleaning! 


* Audax Paraflex Speakers are 
lab-tested and a performance seal 
on each unit indicates its reso- 
nant frequency + 1 cycle. 


Model CA-80 in x 12” x 24” with f 
sposhers-400.0 x with two full range 


ee oe 100 15” tr x 25” with two 10” full 
peakers and tchin 
aoe matching cone tweeters— 


Also full line of component speakers 


Write for free catalog and specifications, to: 
AUDAX Division of the Rek-0-Kut Co., Inc. 
Dept. RE-I1, 38-19 108th St., Corona 68, N. Y. 


Name 
Address 
City State ° 


Export: Morhan Exporting Corp., 458 Broadway, New York 13 3 
Canada: Atias Radio Corp., 50 Wingold Ave., Toronto 19, Ont 
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them with the 
Fig. 4. Pulse 
5 to 1 is possible. 
the voltages and values shown, the 
lamps will conduct, although only 
slightly. The applied pulse brightens 
the discharge and appears at the out- 
put. 

We can take advantage of the dif- 
ference between firing and extinction 


simple circuit 
amplification 
With 


amplify 
shown in 
of as much as 


+, I5O V 
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Fig. 4—Pulse amplifier. Lamps can be 

on or off, so long as an input pulse turns 

them on. Waveforms show pulse polar- 
ity. Amplitudes not to scale. 


voltage of the neon lamps by establish- 
ing a circuit with just too little voltage 
to fire the tube and just much to 
extinguish it once fired. Then one pulse 
can turn it on, the other off. However, 
turning just one tube on and off gives 
us only an indicator for a switching 
operation, 


too 


Flip-flops and an adder 

Using two lamps, we can take better 
advantage of this characteristic by 
creating a flip-flop and other circuits. 


+, lOOV 
2.2 MEG 


ae 


NE-2(2) 


Fig. 5—Simplest flip-flop. Output from 
A or B contains set or reset pulse. 


Actually the simplest of the lot would 
be Fig. 5, which will turn one tube on 
and the other off by alternate positive 
pulses at the two inputs. The reason 
this happens is that the load resistor 
will maintain only one lamp fired, 
otherwise the drop would be great 
enough to extinguish both tubes. If we 
apply a positive pulse at the input of 
a lamp which is glowing, we lower, in 
effect, the voltage across the tube and 
extinguish it, allowing the other one 
to fire when the drop across 
the load resistor decreases. 

Fig. 6 is a better version of the flip- 
flop, since here the input pulse does 
not appear in the output. Functioning 


voltage 


PRONOUNCE IT WEEGO 


SPEAKERS 


Just solid, sensible acoustic engineer- 
ing. Nothing fancy but the performance. 
That’s the Wigo story, short but sweet. 
For literature, write . . . 
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202-4 East 19th St., N.Y. 3, N.Y. 


{H-OUT SOLDERGy 


bevel 
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1001 Uses! 





E-Z- ont 
“SUB 
Connectors 


Connect a 
speaker, or 








Substitute a 
@ transformer 
@ capacitor 


> resistor, of 


*% Makes connections instantly! 
% Won't pull off! 
% Insures positive 
Saves time, 
experimenting, 


—_£-Z-HOOK SUB — 


No. 71-1..SUB.... Only 695,. 


Six Colors!-for Easy Lead -Identification 
4EST Dp ORDER THROUGH YOUR 
OF . PARTS DISTRIBUTOR 
ya as 


E-Z-HOOK TEST PRODUCTS 
Dept. G-1! 1536 Woodburn Ave 
Covington, Ky. 
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contact! 
money and parts tr 
instructing and 


servicing, 


prodi iction, 





ELECTRONICS CORNELL- 
on the same principle, but reversed by DUBILI ER 
the charge created on capacitor C after 


functioning, is the multivibrator cir- 
cuit of Fig. 7, sometimes called a uni- CAPACITORS 
vibrator. It is a monostable circuit. 
After a pulse has extinguished NE2, 
capacitor C charges because of the 
lowered bias voltage across 150,000- | 
ohm resistor R2, and builds up enough 
voltage to fire NE1. However, a dis- 
charge is maintained only as long as 
C is charged sufficiently, and conse- 
quently the situation is eventually re- 
versed, ending up with NE2 glowing | 
and NE1 extinguished. The delay or 
time during which NE1 is fired depends | 
on the size of C in relation to the | 
resistors and the supply voltage. In 


+, 100 V 


3 2.2MEG 











| 
Fig. 6—Flip-flop. Positive pulse at A and | 
at B or C, alternately set and reset flip- 
flop. Positive pulse at B and negative 
at D also work. 


+, 140V 


| MEG 


100 K ie 
A put 
NEI NE2 
iat 
output | NE-2 | | NE-2 we 

gmt) —5 The extra values are 


150 K 150 K 
‘on the house” 


RI 





TV "oO RC ant ~~ - . ollar? ¢ > } . 
Fig. 7—Monostable multivibrator. Posi- Want more ae mm = dollar? Her sf 
tive pulses at A or B switch the tubes. Cornell-Dubilier has originated a “preferred-type” program on twist- 

Return time governed by C. prong electrolytics. Now, a relatively few types fill over 90% of all 

replacement requirements. You need less — to do more. Fewer types 

this way, various delays can be pro- means improved production efficiency, lower¢ ts — savings to you. 
vided. 

A much improved flip-flop using 
common input pulses is shown in Fig. 8. , 
The supply voltage is halved by the the highest value and rating called for in ¢ ategory. In most cases 
voltage divider to ground. All is quiet. you get more capacitor at lower cost —p idded safety factor, im- 
When a positive pulse arrives, it fires 
preach tn hepa capers ee Po To get more capacitor for your dollar, as} r C-D Dist ributor about 
the voltage at NE2 or NE4 drops and Preferred Type Twist-Prong Electrolyt r write Cornell-Dubilier 
fires that tube too. The next pulse Electric Corporation, South Plainfield, N« sey. 
arriving fires the other set in the same 
way. But the firing of the second set, | 
either NE1 and NE2 or NE3 and NE4, | 
lowers the voltage at one end of the 


(Continued on page 116) | y CORNELL an DUBILI ER 
CAPACITORS 


How is it done? Instead of producing hund) of types with odd and 
critical capacitance and voltage ratings, eac] eferred type” carries 


proved performance and “‘call-back” protection. It’s on the house! 


Consistently Dependable 





TV Technician TAYLOR THURMAN Explains... 
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“In Precision Circuitry, 
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Gems—5 rugged, moistureproof, 
Mallory ‘“‘Gem”’ tubular capacitors 
in an easy-to-use dispenser that 
keeps your stock fresh and clean— 
easy to find—no more kinks in lead 
wires. They’re your best bet for 
outstanding service in buffer, by- 
pass or coupling applications. 


\] 
2 


FP Electrolytics—The Mallory FP 
—the original 85°C capacitor—now 
has improved shock-resistant con- 
struction and leakproof seal. Its 
etched cathode construction— 
standard in all FP’s—assures hum- 
free performance. 


Sta-Loc* Controls—New Sta-Loc 
design enables your distributor to 
custom build, in just 30 seconds, 
over 38,000 combinations—elimi- 
nates waiting for out-of-stock 
controls. You can replace the line 
switch by itself, without unsolder- 
ing control connections. 
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There’s Nothing Like 
Mallory RMC Diseaps” 


When you’re looking for high quality, 

‘sensibly priced components, check 

“with Mallory. You get the widest selec- 

tion of parts in the industry . . . and 

y th buil “every Mallory component is service- 

Mallory makes the difference — a ~ emgineered: your assurance that the 
satisfied customer and money losi parts you replace will be in service for 


a long, long time. 


Prompt attention to service calls t a! 
ty replacement parts are the chief Get your RMC Discaps—in the handy 3 x 5 file card 


Thurman attributes the steady ae ack—from convenient display at y« i. Mallory 
i distributor’s store. 








M P.R. MALLORY & CO Inc. 


. R. MALLORY & CO. Inc., INDIANAPOLIS 6 INDIANA 


TC Tubular Electrolytic Capacitors Gold Label* Vibrators —On critical Silicon Rectifiers—New Mallory 
—economically priced electrolytic auto radio servicing, use the Mallory design ¢ nger life, lower 
filter capacitors with a reputation Gold Label Vibrator. It gives forward rop, and reverse 
for doing an excellent job. They longer, trouble-free service life. leakage curt n conventional 
have been proved in performance Mallory Gold Label Vibrators fea- types exce the requirements 
and are backed by years of Mallory ture Mallory exclusive buttonless of military | ty tests. In con- 
experience. Also special TCX type contact design. venient kits for replacement of 
available for —55°C. ®Trademark selenium re ers in radio and TV. 
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Get 


Your First Class Commercial 


F.C.C. LICENSE 
QUICKLY 


HOME STUDY OR RESIDENCE CLASSES 


Grantham School of Electronics spe- 
cializes in F.C.C. license preparation. Cor- 
respondence training is conducted from 
Hollywood, Seattle, Kansas City and 
Washington; also, resident DAY and 
EVENING classes are held in all four 
cities, Either way, by correspondence or 
in resident classes, we train you quickly 
and well. No previous training is re- 
quired. A beginner may qualify for his 
first class F.C.C. license in a minimum 
of time. 


F.C.C. LICENSE — THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) 
license is your ticket to higher pay and 
more interesting employment. This 
license is Federal Government evidence 
of your qualifications in electronics. 
Employers are eager to hire licensed 
technicians. We train you quickly—then 
help you find the job you want, 


FOUR COMPLETE SCHOOLS 

To better serve our many students 
throughout the entire country, Gran- 
tham School of Electronics maintains 
four complete Divisions — located in 
Hollywood, Seattle, Kansas City, and 
Washington. All Divisions of Grantham 
School of Electronics offer the same 
rapid courses in F.C.C, license prepara- 
tion, either by home study or in resident 
classes, 


MAIL COUPON FOR FREE BOOKLET 

Our free booklet, Careers in Electronics, 
gives details of how you can prepare 
quickly for your F.C.C. license. For your 
free copy of this booklet, clip the cou- 
pon below and mail it to the Grantham 
School nearest you. Here are the differ- 
ent addresses. Send coupon to any one 
of these: 


GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. WESTERN AVE. 
HOLLYWOOD 27, CALIFORNIA 


GRANTHAM SCHOOL OF ELECTRONICS 
408 MARION STREET 
SEATTLE 4, WASHINGTON 


GRANTHAM SCHOOL OF ELECTRONICS 
3123 GILLHAM ROAD 
KANSAS CITY 9, MISSOURI 


GRANTHAM SCHOOL OF ELECTRONICS 
821 — 19TH STREET, N.W. 
WASHINGTON 6, D.C. 


To: GRANTHAM SCHOOL OF ELECTRONICS 


(Select address from those listed above) 
Please send me your FREE booklet explain- 
ing how Grantham can prepare me for my 
F.C.C. license. | understand there is no 
obligation and no salesman will call. 





NAME 





ADDRESS 





ee ee 


CITY nn 1 ii 4 
94- $1 


116 


| 











| 
| 
| 
1 | 
| 
| 
| 
I | 
| 
| 
J 


| expensive circuits used in computers? 


} Some 


| ate at equally enormous speeds. 
| most of them operate at speeds up to 


| of 
| ballistics 
| tions per 


| trying out less speedy operations. 
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Fig. 8—This 
flip-flop uses 
one input, 
negative or 
positive 
pulses. Out- 
put at A or B. 





INPUT 
PULSE 
(Continued from page 113) 
coupling capacitor, causing it to dis- 
charge and increasing the voltage drop 
across one of the 470,000-ohm load 
resistors, causing that set to go out. 
Thus alternate firing of sets, and a 
very useful flip-flop circuit. 

If by now you are building up to the 
$64 question, “Why aren’t these in- 
roel 


we can forestall your wonder by giving 
figures. The tasks demanded of 
giant computers are so staggering that 
to do their job at all without consuming 
generations of time, they have to oper- 
Thus 


5,000,000 operations per second. Un- 
fortunately, the circuits described here 
depend on de-ionization time of gas- 


205 V 
|MEG 


J 
oe OS ee 
INPUT 


Fig. 9—Seale of 2. This circuit can 
also serve as a frequency divider not 
sensitive to frequency. 


discharge tubes. This pretty well limits 
their speed of operation to below 100 
ke, and for safety and reliability say 
down to 30 ke. Surely 30,000 operations 
per second sounds like a lot, or even 
10,000, and for a relatively simple 
desk computer this is true. But the 
giants must handle billions of billions 
operations for a seemingly simple 
problem, and at 30,000 opera- 
second it would take an im- 
possibly long time. 

Not discouraged, 
more circuits for 


will show two 
interested in 
Fig. 
developed from 
As shown by the 


we 
those 


9 shows a scale of 2 
the flip-flop of Fig. 5 
pulse symbols, it is in effect a fre- 
quency divider, and one which is not 
particularly sensitive to frequency 
(electronic organ builders please 
note!!). 

Fig. 10 is the circuit of a counter 
developed by RCA. If we assume that 


the first tube is always on, we can 


the modern 
approach to 


Hi-Fi 
STEREO 


servicing 


AUDIO SYSTEM ANALYZER “800” 


Here is a Complete Audio Laboratory of 
six instruments in one package! Our en- 
gineers have designed the ‘’800" to save 
your time and to simplify the operational 
procedure of your shop. We know your 
time is your most valuable inventory. The 
“800” Analyzer is equally effective for 
monaural and stereo servicing problems. 
Look at the individual services the “800 

performs at a fraction of the cost for all 
six instruments! . . « $169.95 


AUDIO OUTPUT WATT METER 
AUDIO VTIVM 
AUDIO-SIGNAL GENERATOR 


INTERMODULATION 
DISTORTION METER 


it’s a HARMONIC DISTORTION METER 
it’s a DB and NOISE METER and it's 
EASY to use 


it's an 
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ONLY 


Complete booklet—gives theory of opera- $ 95 
tion, all construction details, schematic, 
Special Parts—Coil 


and sample color filters 
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Sets— 19. 95 Larger 20. 95 
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THE BIG IDEA...IN SERVICING 


Only 
Westinghouse 
has the new 
Circuit Center 
with See-Matic 
circuit diagram 


More than ever, Westinghouse is giving special attention 
to service technicians. The new Westinghouse “Circuit 
Center” is the industry’s one new circuit board with a 
complete built-in schematic. 

Now you can tell at a glance what type of component 
is connected from point-to-point and its value. Tube 
types and elements are shown...and all voltage supply 
lines and test points are identified. 

No more “hide and seek” servicing—in many cases you 
don’t even have to look at the manual! The See-Matic 





circuit diagram is printed right on the work side of the 
board... you save time, save work 
of advanced engineering from We 

For complete information about Westinghouse Tech- 
Lit Factory Direct Mailing Service, write to Service 
Department, Westinghouse Electric Corp., Metuchen, 
N. J., or your Westinghouse dist: 


YOU CAN BE SURE...iF iTS Westinghouse 


It’s another example 
tinghouse. 


ibutor. 


Westinghouse Furniture TV & Stereo 


Westinghouse Electric Corp., TV-Radio Division, Metuchen, N. J. 
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Watch "Westinghouse Lucille Ball- 


CBS.-TV, Fridays. 
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STANCOR TRANSFORMERS STAND UP! 


Every STANCOR iron core transformer gets this breakdown test as a produc- 
tion line operation. To assure you of reliability and safety, each unit is 
tested for breakdown between windings and to ground—at twice its oper- 
ating voltage plus 1000 volts! STANCOR’s thorough testing procedures 


protect you against failures and call-backs . . . one more reason why experi- 


enced technicians everywhere always specify STANCOR. 
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describe the function fairly simply. 
Closing the switch loads the 220,000- 
ohm input resistor, lowering supply 
voltage to the tubes by the difference 


+ a 


* 
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© NE-96(3) 
-3+-4 IN34-A(3) 
3 684 


pollinemasee 





Fig. 10—Serial adder or subtractor or 
shift register. Modification (dotted 
lines) makes circuit subtract. Series of 
10 lamps provides decimal counting. 


of the voltage to which C is charged 
and the supply voltage. This extin 
guishes the first tube. However, since 
there was a voltage across the 68,000 
ohm load resistor, the .001-uf coupling 
capacitor is charged to that voltage. 
As C now charges to the supply volt- 
age,-the latter bounces up to nearly 
the firing voltage of the tubes. Added 
to this, the voltage across the coupling 
capacitor now fires the second tube, 
and so on down the line each time the 
switch is closed. 

To eliminate the mechanical motion 
of the switch, use the trigger circuit 
of Fig. 11,* which in effect does the 
same thing by virtually shorting C to 
ground. 

The circuit of Fig. 10, which counts 
pulses forward, can be made to reverse 
itself and subtract by using the mod 
ification shown in dotted lines. This 
modification can be built in with a 
multicontact switch or relay, which 


220 K 


40 


IMEG  IN34-A 
—1¢—- 

NE-2 
—t—_—<- 


IN34—-A 





Fig. 11—tTrigger circuit can replace 
triggering switch in Fig. 10 


can be set for the command “add” o1 
“subtract” electronically with a gate 
circuit. 

Here we have gathered the elements 
of a computer, lacking only a memory, 
although a limited memory can be built 
on the same principle as the serial 
adder of Fig. 10. For desk compute1 
use, an adequate memory which would 
not occupy excessive space could be 
built in this way. 

What remains is to bring together 
the inventors of the various circuits and 
organize them into a marvelous little 
desk computer company. END 


*From Electronic Engineer's Manual, Volume 
II, McGraw-Hill. 
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Dependability 
is a 
built-in 
feature 
of 
all 
Deico 
Radio 
Service 
Parts! 











Take speakers, for instance. Delco electronic speakers are built rugged for long life and resistance to extreme weather 2 LC O 
conditions. You can rely on them for exceptional power handling and rich distortion-free tone. 


lity 
Delco’s popular 8-inch “Hi-Fi” speaker, No. 8007, provides the most power and tonal range for the money. Designed 
for replacement use and high fidelity audio systems, it’s a good, fast seller with price and quality appeal. A [> ; 
For speakers, transistors, transformers and other fine parts for Delco and other radios, see your Delco Electronic tiTY 


Parts Distributor. He carries the complete line. Other extras you get with Delco are e Wide selection of special 
application parts e Complete technical training program e Effective warranties e Dealer identification signs. Divis Motors « Kokomo, Indiana 


Stock with Delco Electronic Parts—more dependability and reliability for your customers, more profit for you. Available everywhere through au UMS = | 
Electr Distributors 
associated with 
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Housed in 
hand-rubbed 
oak carrying 
case — com- 
lete with 
ULTI- HEAD* 















Miah TERMS: $13.50 within 10 


days. Balance $11 month- 
ly for 4 months. 






The CRT-2 steps in and solves the limitations and shortcomings of 
present day CRT Testers. Unlike ordinary CRT testers that keep entering 
the field with a limited range of operation, the CRT-2 employs a new 

repair and reactivate 


every black and white or color picture tube made. Tne CRT-2 eliminates 
the guesswork and risk that until now, has always been present when a 














brilliantly engineered circuit designed to test, 


picture tube is reactivated. It accomplishes this by providing perfect 
control of either the ‘Boost’ or ‘Shot’ method of reactivation. 


THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON, 
OUT OF THE CARTON OR IN THE SET 


TEST 

for quality of every black and white and color picture tube 
» for all inter-element shorts and leakage up to one megohm 
» for life expectancy 


REPAIR 


~ Will clear inter-element shorts and leakage 
Will weld opens between any two elements in the tube gun 


REACTIVATE 
# The unique controlled ‘SHOT’ (high voltage pulse) method of reactiva- 
tion provided by the CRT-2 will restore picture tubes to new life in 
instances where it was not possible before. Furthermore the high 
voltage is applied without danger of stripping the cathode as you 
always have perfect contro! of the high voltage pulse. 

The ‘BOOST’ method of reactivation also provided by the CRT-2 is 
used effectively on tubes with a superficially good picture but with 
poor emission and short life expectancy. It will improve definition, 
contrast and focus greatly and add longer life to the picture tube. 




















where all other in-circuit condenser fai 
tremendous range of operation...and makes it an absolute ‘must’ 


in-circuit checks: 


black and white or color 
before found in picture tube testers. 



















ORCUTT CONDENSER TESTE 


Here is an IN-CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT-1 actu 

ally steps in 
1. The ingenious application of a dual 4 eee on Ors 
for every serviceman. 


OUTSTANDING FEATURES 


Ultra-sensitive 2 tube drift-free circuitry 


value ... in-circuit or out-of-circuit 


Model 
CRT-2 


air and reactivate EVERY PICTURE TUBE MADE — whether 
with exclusive features never 


THE MULTI-HEAD)(patent pending) . .. A SINGLE PLUG IN CABLE 


AND UNIQUE TEST HEAD — A&A tremendous advance over the maize of 
cable and adapters generally found with other testers. Enables you to test, 
repair and reactivate every type of picture tube with greater convenience than 
ever before ...50 degree to 110 degree types from 8” to 30”, whether 12 pin 
base, 8 pin base, 14 pin base ...even the very latest 7 pin base. A special 
color switch on the MULTI- HEAD enables you to test, repair and reactivate 
each of the red, green and biue color guns separately. 


WATCH IT REACTIVATE THE PICTURE TUBE — You actually see and con- 
trol the reactivation directly on the meter as it takes place, allowing you for 
the first time to properly control the reactivation voltage. This eiiminates the 
danger of stripping the cathode of the oxide or. It enables ycu to see the 
speed of reactivation and whether the build-up is lasting. You will see if the 
cathode contamination is too great and if the picture tube is too far gone to 


be reactivated. 
CONTROLLED “SHOT” WITH HIGHER VOLTAGE FOR BETTER 
high enough 


REACTIVATION — Stronger than any found in other testers... 
to really do the job — yet controlled to avoid damage to the picture tube. 


UNIQUE HIGH VOLTAGE PULSE CIRCUIT — wii burn out inter-element 


shorts and weld open circuits with complete safety to the picture tube. 


VISUAL LIFE TEST — Enables both you and your customer to see the life- 
expectancy of any picture tube right on the meter. The fact that your cus- 
tomer can see the results of your tests as you make them virtually eliminates 
resistance to picture tube replacement when necessary. 


TESTS, REPAIRS AND REACTIVATES SPECIAL LOW SCREEN VOLTAGE 


TUBES — Many new type picture tubes use special low voltage of approxi- 
mately 50 volts. The CRT-2 will test, repair and reactivate these types with 
the same thoroughness as the regular types with complete safety. 


SEPARATE FILAMENT VOLTAGES — including the very latest 2.35 volt 
and 8.4 volt types as well as the older 6.3 volt types. 


TESTS, REPAIRS AND REACTIVATES ‘SF’ PICTURE TUBES — found in 
the newest Syivania and Philco TV sets. These picture tubes have different 
base pin connections than standard picture tubes and there is always an 
element of risk that the tube may be burned out when tested with ordinary 
picture tube testers. The CRT-2 is designed to accommodate this new base 
pin arrangement and will test the tube with no danger of damage. 


ADDITIONAL FEATURES 


@ Employs the time proven dynamic cathode emission test principle @ Large 42 

meter with heavily damped movement for smooth action, accuracy and long life 
@ Provides separate shorts test for each element in the picture tube @ Filament 
continuity is shown on a separate glow indicator @ An easy to read instruction 
manual contains all the latest testing information on old and new type picture 
tubes @ Housed in handsome hand-rubbed oak carrying case with special compart- 


ment for MULTI-HEAD and line cord. 
* patent pending 
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Model 
CT-1 


bridge principle gives the CT-1 a 


direct scale readings for both quality and 





Quality of condensers even with circuit shunt resistance e 
‘al ae includes leakage, shorts, opens, inter- 
ents i 
Value of all condensers from 200 mmfd. to .5 mfd. al ace 
~ Quality of all electrolytic condensers (the ability to 
hold a charge) * 


Transformer, socket and wiring leakage capacity resistance 
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Simultaneous readings of circuit capacity and circuit 


out-of-circuit checks: co — indicator sensitive to over 300 
Quality of condensers . (This includ: | — 
— a ait) leakage. @ Cannot damage circuit components 
Value of all condensers from 50 mmfd. to .5 mfd. . a 
“ Qoatty - eo eectralyee condensers (the ability to © ee eye Belance indicator fer every grester 
old a charge 
High resistance leakage up to 300 megohms . Model CT-1 : i 0 
New or unknown condensers . . . transformer, socket, allntaea ti snes $ 50 ee ae ae 
component and wiring leakage capacity @ Housed in sturdy hammertone finish steel Mere for 5 months. 3 
case . .. comes complete with test leads 


ric, amine 


EASY TO BUY IF SATISFIED -. —see order form on facing page 


ate 
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APPROVAL 
_. CRT TESTER-REACTIVATOR 


WOW . . . a TESTER-REACTIVATOR really designed to test, 
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i i i indispensable 

ourself at no risk that CENTURY instruments are in ible 

& a | A L oe day work. Send for instruments of your choice without aoaen 

FO R 10 DAY tion... try them for 10 days before your buy... only then, when satisfied, 


pay in easy-to-buy monthly installments — without any financing or carrying charges added. 


recive, See'cet VACUUM TUBE VOLT METER = 
WITH LARGE EASY-TO-READ 6” METER — | 


featuring the sensational new MULTI-PROBE + Potent Pending 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe @ AC-Ohms Probe © Lo-Cap Probe @ RF Probe 


The VT-1 is a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 
all th -V.M. should do without the expense of buying additional probes. No longer do you 
nd a maize of entangled cables, lose time alternating cables or hunting for a mis- 
ith just a twist of the MULTI-PROBE tip you can set it to do any one of many time- 
pecial holder on side of case keeps MULTI-PROBE firmly in place ready for use, 


FUNCTIONS OUTSTANDING FEATURES 


DC VOLTMETER. . . war mossure 8.6. down to Satternanletely portable — 

1.5 volts full scale with minimum circuit loading, 

and give accurate readings of scale divisions as low 
+ - Will measure low AGC and oscillator 











e@ on AC @ Simplified multi-color 
read 4-scale meter @ No heat operation assures 
tability a y @ immune to power line 
fluctuations @ Amplifier rectifier circuit with frequency 
AC VOLTMETER ... True Peak-to-Peak measure- b j completely ea cently 
ments as low as 3 volts of any wave form including and-cratted Circuitry 
TV sync, deflection voltages, video pulses, distortion eliminates the service headaches of printed circuitry @ 
in hi-fi amplifiers, AGC and co . 1% resistors used for permanent accuracy @ Separate 
- irortral : - RF ground return for low-loss RF measurement @ Micro- 
2 Uae Bn, 9 A viva tee #3 phone type co-axial connector e Matching cover pro- Housed in 
loss in accuracy on the lowest AC range. ects instrument face — Smaps on and off instantly, hammertone 


steel-case — 
ELECTRONIC OHMETER complete with 
to 1000 megohms . ... Scale divisions ore cecinn es SPECIFICATIONS MULTI-PROBE 


down to .2 ohms... Will measure resistance values a / / 
from .2 ohms to one billion ohms . Will detect © DC Volts 0 to 1.5/6/30/150/300 600/1500 voits 


“4 ‘ 4 ig 5 @AC Volts (RMS and Peak-to-Peak) — 0 to 3/12/60 /300 1200 volts TERMS: 14.50 
ceeneetistance leakage in electrplytic and by-pass a 0 to a billion ohms, 10 ohms center scale — Rx1/10°100/1k 10K VT within hy days. 
/ 

RF and LO-CAP MEASUREMENTS * + ¢ @RF — Peak reading demodulator supplied for use on ail DC ranges Balance $11 
With these extra VT-1 functions you can measure @ Zero Center — available on all DC voit ranges with zero at mid-scale monthly for 4 
voltages in extremely high-impedance circuits such @ Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm unit: OD 38 months 

as sync and AGC puises, Griving saw tooth voltages, IMW in 600 ohms : 
color TV gating pulses, mixer output levels, |.F. @ impedance — 1] megohms DC, 1 megohm AC, 10 megohms Lo-Cap 
Stage-by-stage gain and detector inputs. @ Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap 
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CK TUBE TESTER = 


Simply set two controls insert tube and press qualit 
na — y button to test 
any of over 700 tube types completely, accurately .. . IN JUST SECONDS! 


Over i 
2 g Unprofitnie eck n their every day work and are cutting 
i te Call-backs and inc reasing their dollar earnings 
& More tubes with very little effort. See for yourself at n risk wh i : 
the FAST-CHECK above all other tube testers, , — aes 


PICTURE TUBE TEST ADAPTER 
INCLUDED WITH FAST-CHECK 
Enables you to check al/ 
Picture tubes (including 
the new Short-neck 110 . S, gas 
degree type) for cathode : i i 

emission, shorts and life " os — an 
expectancy... also to reju- 
venate weak picture tubes, i 





] @ No time consuming multi 

rying case On Conventional test 

with CRT . vult 

wi ; 

adapter TERMS: $14.50 - , , on the meter scale 
within 10 peta | ) A ' “pin Straighteners 


yf available, yet rugged — fully 
pela — prot ied a Sp nt tubes e Compensation for 


monthly for 5 no shock hazards ¢ Long wel indicators @ Line isolated — 
months. NOTE: oe Fast-Check positively cannot become obsolete . . 


» Circuitry is engineered to acc m 
all future tube types as they come out, New tube listings are furnished Periodically at my 
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- 2) Set Ue +e Th aNetwwes fean3 ine ne 


CONVENIENT TIME PAYMENT PLAN — No rinancine 


au comuny 1 CENTURY ELECTRONICS CO., INC. 
i 


CHECK INSTRU T. t Mineola New York 
Please rush the natraments sheohed re a: gh Fs oy en — - : ag ~ i" ro 
N FULL YEAR T: T TEST T T th y By ge “gen He ments within 10 days and there is no 
7.50 letely satisfied | will return the instru € , CING 
° E i Model CRT-2 CR ESTER REACTIVATOR $5 comp ne dens a . \ 
ithi I t 4 months. | further obligation. It is understood w be NO INTEREST o NAN 
C] $13.50 within 10 days, Balance $11 month y fo - . dl ‘ 


The extremely low IF Model CT-1 In-Circuit Condenser Tester $34.5 


.50 
prices are made $9.50 within 10 days, Balance $5 monthly for 5 months, 


Pe ccxssenssancins Nebdniaaai eieave ennui ; pistes pana 
i - Vacuum Tube Volt Meter $58.50 D 
pessinte because a] wae ‘Withie 10 dane Balance $11 monthly for 4 months. 

| EEL na ee a ; 


ou are buying di- -2 Fast-Check Tube Tester $69.50 
nee from the C] $14.50 ‘within 10 days. Balance $11 monthiy for 5 months. 


manufacturer, Prices Net F.0.B. Mineola, N. Y. City --seresserees 








TELEVISION 


By DEREK SWAINE* 


LOSED-CIRCUIT TV is becoming 
more and more common, and the 
fields of application are also ex- 
panding. Up to now the cost of a 

closed-circuit system has held back the 
growth of this branch of the TV art. 

However, a new TV camera, the 
Sylvania model 100, is designed to meet 
the requirements of lower cost and still 
supply a picture comparable in quality 
to home TV receivers. 

Unlike some of the more expensive 
closed-circuit cameras, the model 100 is 
complete in a single unit. It comes with 
a single general-purpose lens, but is 
fitted with an adjustable turret so two 
additional lenses can be added. 

Like almost all other closed-circuit 
cameras, the model 100 uses a vidicon 
type of scene pickup tube. The tube has 
an opaque mask with a % x %-inch 
clear center, to facilitate setting up the 
raster on the target. 

Before going on to the electronic cir- 
cuits of the camera, let’s briefly review 
the vidicon’s operation (Fig. 1 shows 
the construction of a vidicon). The scene 
to be televised focused by an optical 
system on the vidicon’s target. The 
target, a photoconductive film, is de- 
posited on a transparent but electrically 
conductive film on the inner surface of 
the optical end window of the tube. 
The conductive film acts as the signal- 
takeoff electrode and is connected to a 
metal ring at the front of the tube. 
The output signal is tapped off the 
ring. 

Wherever light hits the photoconduc- 
tive film, its conductivity is increased 
in proportion to light intensity. The 
signa is kept at a positive 
potential and, therefore, as the conduc- 
tivity of an area of the photo-sensitive 
layer is increased, the corresponding 
area on the gun side of the layer 
positive. When the scanning 
produced by a conventional elec- 


electrode 


becomes 
beam 
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tron gun—passes over the 


charged sections, 


positively 
it supplies electrons 
to them, neutralizing the charge. The 
resulting current flowing in the 56,000- 
ohm load resistor, R4 in Fig. 2, pro- 
duces the signal voltage. 

The scanning beam’s intensity is 
regulated by the tube’s control grid and 
is accelerated, shaped and decelerated, 
in turn, by other grids. The bearn is 
focused by the focus coil and focus 
anode, and alignment and deflection are 
handled by external electromagnetic 


fields. 


Camera circuitry 

The camera has six main sections 
—four-stage video amplifier, modulator, 
rf oscillator, vertical and horizontal 
oscillator and output sections, and power 
supply. Cireuit design is conventional. 
Several individual circuits are similar 
to those in TV receivers. For example, 
take the video amplifier. The main dif- 
ference between the camera circuit and 
a TV receiver’s circuit is overall gain. 
In the receiver, you can figure on about 
25 times, but in the camera it is about 
300 times. Bandwidth is comparable. 

Typical output for picture highlights 





FOCUS Land 


mt 


and is devel 
50,000 ohms 


from the vidicon is 5 mv 
oped across approximately 
This presents a problem when we want 
to amplify frequencies up to about 3.5 
me, because the output capacitance at 
the vidicon’s signal electrode plus th 
input capacitance of the first video stage 
and the capacitance of the shielded 
vidicon output lead has a_ reactance 
comparable with 50,000 ohms at th 
higher frequencies. This causes 
attenuation of output with ine 
frequency at the control grid of th 
first video amplifier. (High frequency 
represents fine picture detail.) 

To compensate for such attenuation, 
the third video amplifier is designed fo 
a rising output characteristic with in 
creasing frequency. This is done by 
using a very low plate load 
series with a peaking coil. The 
is variable and is called a COMPENSA 
TION control. It adjusts for the required 
overall frequency and phase 
required by individual cameras. A 
germanium diode is connected between 
the fourth video amplifier’s grid and 
ground. It minimizes the effect of volt 
age surges which occur when the «d 
voltage on the vidicon target is varied, 


severe 


easing 


resistol in 


resisto 


response 
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Fig. 1—Cutaway diagram shows construction 
of a vidicon camera tube. 
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HARVEY 
the lates 


A 27 MC Deluxe 
Two-Way Citizen 
Band 

TRANSCEIVER 

for Class ‘D’ Operation 


$159.50 


Here's the model for everyone—at work or 
play or business—it's the natural choice for 
any citizen to take advantage of the 22 newly 
created 27 MC Citizen Band frequencies. Fea- 
tures super sensitive dual conversion 10 tube 
superhet receiver, which incorporates rapid 
acting adjustable vacuum tube squelch circuit: 
plus Delayed A.G.C.—Floating series gate- 
type noise limiter—Low distortion—Communi- 
cation tailored frequency response—Has no 
relays—Better than 3-watts output—Operates 
on 115V A.C. or 12 volt battery. With slight 
modification will also operate on 6 volt D.C. 


RCA “RADIO-PHONE” 
27 MC Citizen Band 


Two-way Radio | 


Designed to provide low-cost 2-way 
communication facilities for smal! 
boat owners, it is ideal for out- 
boards not equipped with a stand- 
ard multichannel radio-telephone. 
Features Single channel Trans- 
ceiver—Simplified operation— 
5-watt output—Compact, portable— 
weighs only 8 Iibs.—High sensi- 
tivity receiver—Dual power supply. 


HARVEY has a complete stock of An- 


Price $124.95 


tennas to meet every 27 MC citizen | 


band requirement. 





MAIL ORDERS SHIPPED SAME DAY AS RECEIVED 
include with your payment a generous allowance 
for shipping charges—the excess will be 
promptly refunded. 


HARVEY asic co. wo 


103 West 43rd Street, New York 36, N. Y. 
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CHANNEL 
SELECTOR 


FOCUS BRIGHTNESS 


CONTRAST 


60E7 

HORIZ OSC 

& OUTPUT 
60E7 
VERT DISCH 
& OUTPUT 


RF OSCILLATOR- MODULATOR UNIT 


and also of power-line voltage surges. 

Vertical and horizontal syne pulses 
are applied to the screen grid of the 
fourth video amplifier via the sync 
clipper diode. The polarity of the video 
signal is positive white at this point 
and that of the syne pulses negative. 

A dual-section 6BR8-A is used for 
the modulator and rf oscillator stages 
Fig. 2). The pentode 
used in a Hartley type oscillator to 
provide the rf carrier. Its frequency can 
be adjusted for channels 2 through 6. 
The oscillator section’s plate is coupled 
to the cathode of the triode section. 
The impedance of the triode cathode 
circuit is comparatively high for rf, but 
negligible at video This 
insures that virtually no video voltages 
appear at the pentode section’s plate. 
Hence only a negligible amount of fre- 
quency modulation of the oscillator can 
occur, when the output signal is am- 
plitude-modulated. Further oscillator 
isolation is provided by the electron 
coupling between oscillator and modu- 
lator, the rf output being taken from 
the plate of the pentode section. 

The composite video signal is applied 
to the control grid of the triode section 
of the 6BR8-A. This results in the tube’s 
gain being varied in accordance with the 
applied video signal. Therefore, the 
strength of the rf output is also varied 
or amplitude-modulated. This modulated 
rf signal is fed to the output socket of 
the camera. 


(see section is 


frequencies. 


Vertical scanning 

A 6DE7 generates the sawtooth scan- 
ning current for the vertical coils in the 
vidicon deflection yoke. This double 
triode also delivers vertical blanking 
pulses. The vertical syne pulses are also 


| obtained from the same tube. 


Here’s how the vertical deflection 


YOKE FOCUS COIL LENS 


TURRET 


NORMAL TELEPHOTO 
LENS LENS 


WIDE-ANGLE LENS 
Arrangement of major parts inside the 
Sylvania camera. Important operating 

controls are on the rear panel. 

circuit works: A_ 60-cycle_ voltage, 
essentially sinusoidal, is obtained fron 
the power transformer. It is fed to the 
vertical-lock diode via 
The waveform at the diod 
flattened on the positive half-cycle wher 
the diode conducts. The modified wa 
form is differentiated by R-C 
C100 and R101. The 
form has a very small pip at the begir 
ning of the flattened part, and this 
is used to trigger or drive the discha 
triode. A second R-C netwo1 
and R102) provides the 
at the vertical discharges 
at least 90% of the wavefo 
tube’s cutoff region. 

The vertical discharge 
similar to that in TV 
that the tube is not part 
oscillating circuit. The charge 
(C103) charges exponentially ( 
300-volt B-supply, via charge res 
R104. This happens while the tube 
in the cutoff region. But 
rising voltage developed at the plate 
the tube by the charge capacitor ha 
progressed out of the linear region of 
the exponential charge curve, the pip 
on the grid waveform drives the tubs 
into conduction and the charge capacito! 
is rapidly discharged. This 
rapid voltage drop at the tube’s plate 
The grid voltage 
returns the tube to the cutoff conditio1 
and the cycle repeats itself. The saw 
tooth waveform generated is fed to the 
control grid of the vertical output tub: 

When the vertical discharge tube « 
ducts, a positive voltage pulse is formed 
across cathode resistor R103 and a 
negative pulse across peaking resisto1 
R105, which is connected in series with 
charge capacitor C103. The 
pulse is fed to the vidicon’s cathode to 
cut off the scanning beam during ve) 


resistol 


iS severe 


netwo 


resultant wave 


recelvel 


before the 


causes A 


waveform quich 


positive 
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tical retrace. The negative pulse is fed 
to the syne clipper diode to provide the 
vertical syne pulse. 

The sawtooth drive for the vertical 
output tube is fed to the control grid 
via thermistor R131. Since a thermis- 
tor’s value decreases with increasing 
temperature, the amplitude of the drive 
waveform will increase as camera tem- 
perature rises. This maintains a con- 
stant scan amplitude, since the de 
resistance of the vertical scanning coils 
increases with rising temperature. With- 
out the compensating effect of the 
thermistor, the scan would decrease in 
amplitude with increase in temperature. 

Operation of the vertical output stage 
is straightforward; the tube converts 
the sawtooth voltage at the control grid | You can be sure the 
to a sawtooth current in the vertical 


scanning coils in the tube’s cathode cir- 

cuit. Note that the voltage waveform 8 QUAM i ; : 

shown in the schematic is not the one Se If at first a ~ . orientate ay, ey 
appearing directly across the vertical a * B again may be good advice sometimes, 
scanning coils, but is the waveform So Mayuslia Cone but it’s silly when you're replacing a 
between one end of the coils and ground. | 3338 speaker. Instead of trying one speaker 
Between the other end of the coils and | See S PEA KE R after another, just put in the right one 
ground there is a parabolic waveform, see the first time—by checking the rec- 
developed across the capacitor C5-b. | iim will fit... ommendations in PHOTOFACTS or 
<n apenaring oe Pe it’s listed in by having your distributor check the 

e coils is a linear sawtooth, indicating | #3333 ITERE . 

a linear sawtooth current flowing in the | ae COUNTERFACTS COUNTERFACTS listing for you. 
coils. The linear waveform is produced and PHOTOFACTS These listings in COUNTERFACTS 
by the combined effect of the nonlinear e for your convenience and PHOTOFACTS can save you 
sawtooth shown in the schematic and ee time and effort when you're replacing 
the parabolic waveform appearing : 
across capacitor C5-b. 

Vertical scan size is controlled pri- 
marily by the potentiometer R107 and - ; f 
en by sicagyptean R110. How- aaa pangs sareadlonn emeiggag ie 
ever, these two controls re inter- fle oo 
dependent. = ‘ as no other speaker manufacturer gives 

The vertical scan is centered on the you the famous patented Adjust-a- 
vidicon target by potentiometer R117. Cone Suspension and U-shaped pot. 
It controls the direct current flowing in 


the vertical scanning coils. ° . " 

A 6DE7 provides the sawtooth scan- QUAMU your quality Dine... 
ning current for the horizontal coils in 

the deflection yoke. The voltage pulse 


across the scanning coils is used for and your convensbace Lins Too. 


a speaker. Always remember to check 
them first . . . and remember that this 
service is another QUAM exclusive. 


horizontal blanking during horizontal 
retrace. The same pulse is also used to 
obtain the horizontal sync pulses. 





Horizontal scanning 

Here’s how the horizontal circuit QU M-N C 0 S C0 A NY. r . 
works: The two tube sections are con- | ; ~ | H L M P 236 E. Marquette Road, Chicago 37, IWinels 
nected in a multivibrator circuit. V5-a — _— 


is cut off for most of the oscillatory o 
cycle and V5-b conducts for most of it. NEW! ad yeaaree To 
As in the vertical circuit, the deflection | e y 

coils are in the cathode circuit of the | 

output section. Since the impedance of | TRANSISTOR TESTER 

the coils at the horizontal frequency © Tests power transistors and general purpose types. 

(15,750 cycles) is predominantly induc- @ Instantly determines if transistor is open, shorted, 

tive, the ac voltage across the coils will | noisy or has high value of leakage. 

be in the form of a narrow pulse when | ®@ Ideal to match transistors for push-pull audio cir- The Model K&K 


o sae _ : ' : its. T r is an audi il- 
4 sawtooth current is flowing in the | pty ester is an audio osci 
7 s © Simple, quick check—no charts—no meter to read! lator with a control to vary the amount 


coils. | - Ponges . . * feedback. Th bility of transistor 
®@ Transistor merit is accurately determined by audio of teecba © amity OF a We 

” acte >twee Toh a’s o 7 to oscillate in this circuit is an accurate 

L101, connected between V5-a’'s con tone from solfcontained spesker Scene, ak Vem Aeemaate masts. “Sam 

trol grid and ground, stabilizes the ® Control knob indicates gain ‘merit of transistor. sockets are provided: one for power 

scillati _ — > mTren: » e . . : transistors, and one for general purpose 

Ost ill ation freque ney of the circuit, the Complete instructions furnished. types. Both PNP and NPN can be checked 

coil being pulsed into oscillation by the SPECIFICATIONS: Powered by two 6 volt batteries 

voltage fed to the tube’s cathode to (included) . 9 KY Rida In Calif. 
A & r wr Dimensions: 5's" wide; 4-1/16" long; 314" high. Ss I ATS add 4% 

produce grid current. | | Shipping weight: 2% ibs. NET 

By adjusting its inductance, coil L101 | KIERULFF & CO. 6303 E. CORSAIR ST. LOS ANGELES 22, CALIF. 
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seieitet. STANDARD PROFESSIONAL 


UBE TESTER 


Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Miniatures, Sub-miniatures, 

Novals, Sub-minars, Proximity fuse types, etc. 

*® Uses the new self-cleaning Lever Action Switches for individual element testing. Because all 
elements are numbered according to pin-number in the RMA base numbering system, the user 
can instantly identify which element is under test. Tubes having tapped filaments and tubes with 
fdaments terminating in more than one pin are truly tested with the Model TW-11 as any of the 
pins may be placed in the neutral position when necessary. 

The Model TW-11 does not use any combination type sockets. Instead individual sockets are used 

for each type of tube. Thus it is impossible to damage a tube by inserting it in the wrong socket 

Free-moving built-in roll chart provides complete data for all tubes. All tube listings printed in 

large ecsy-to-read type. 

NOISE TEST: Phono-jack on front panel for plugging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty elements and loose internal connections. 





Model TW-11—TUBE TESTER . . . Total EXTRAORDINARY FEATURE—separaATE SCALE FOR LOW. CURRENT TUBES. Previously, on 
P : emiss.on-type tube testers, it has been standard practice to use one scale for all tubes. As a result, the 
Price $47.50—Terms: $11.50 after 10 day calibration for low-current types has been restricted to a small portion of the 


trial, then $6.00 per month for 6 months scale. The extra scale used here greatly simplifies testing of low-current types. SA Tis 


if satisfactory. Otherwise return, no exe 


planation necessary! The Model TW-11 operates on 105-130 Volt 60 Cycles A.C. Comes housed in 


a beautiful hand-rubbed oak cabinet complete with portable cover. 








SUPERIOR'S NEW MODEL 83 


C.R.T. TESTER 


TESTS AND REJUVENATES ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES ALL COLOR TUBES 


From SO degree to 110 degree types—from 8” to 30” types Test ALL picture tne the carton—out of the carton 
the set! 
@ Model 83 is not simply a rehashed black @ Model 83 will detect stim which are apparently good bat 
and white C.R.T. Tester with a color adapt- require rejuvenation Such tubes will provide a_ pictur 
er added. Model 83 employs a new improved seemingly good but lacking in proper definition, contras ¥ ar id 
circuit designed specifically to test the older focus. To test for such malfunction, you simply press the 
type black and white tubes, the newer type rej. switch of Model 83. If the tube is weakening, the meter 
black and white tubes and all color picture reading will indicate the condition 
tubes Rejuvenation of picture tubes is not simply a matter of 
. applying a high voltage to the filament. Such voltages im 
Model 83 provides separate filament operat- properly applied can strip the cathode of the oxide coating 
ing voltages for the older 6.3 types and the essential for proper emission. The Model 83 applies a sele 
newer 8.4 types tive low voltage uniformly to assure increased life with no 
Model 83—C. R. Tube Tester. Total Price Model 83 employs a 4” air-damped meter danger of cathode damage 
$38.50 Terms $8 50 after 10 day trial, then $6.00 with quality cod calibrated scales Model 83 comes housed in hand- 538° 





monthly for 5 months if satisfactory. Otherwise some portable Saddle Stitched 
return, no explanation necessary. foods SD eocbaty Sate, the red, ergen and Texon case—complete with sockets 
for each section of a color tube contains its for all black and white tubes and 
own filament, plate, grid and cathode. all color tubes. Only— 


GENOMETER 


7 Signal Generators in One! 


M R.F. Signal Generator for A.M. “ Bar Generator 

M R.F. Signal Generator for F.M. M Cross Hatch Generator 

Audio Frequency Generator “ Color Dot Pattern Generator 
Marker Generator 

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio * F.M. Radio * Amplifiers * Black and White TV * Color TV 


3 .. es _Senares: VARIABLE AUDIO FRE- BAR GENERATOR: yr Motel TV 
e ode -50A enometer . 50A projects an actual Bar Pattern on 
Model TV-50A—Genometer. Total Price— provides complete coverage for QUENCY GENERATOR: In ad- any fV "‘Dessiver Screen. Pattern will 
$47.50. Terms: $11.50 after 10 day trial, then A.M. and F.M. alignment. Gen- dition to a fixed 400 cycle consist of 4 to 16 horizontal bars or 
$6.00 monthly for 6 months if satisfactory erates Radio Frequencies from sine-wave audio, the Model 7 to 20 vertical bars 
. 4 100 Kilocycles to 60 Megacycles ty.coa Genometer provides @ 

Otherwise return, no explanation necessary on fundamentals and from 60 : Pp THE MODEL TY-50A 
Megacycles to !80 Megacycles variable 300 cycle to 20,000 comes absolutely com- 
on powerful harmonics. cycle peak wave audio signal. plete with shielded leads 
CROSS HATCH GENERATOR: The DOT PATTERN GENERATOR (FOR COLOR TV) MARKER GENERATOR: The Model TV- = operating instruc- 
Model TV-50A Genometer will project a Although you will be able to use most of your 50A includes all the most frequently ""S- 


aad TV pict: regular standard equipment for servicing Color needed marker points. The following 
crost-hatch pattern Mee gene TV, the one addition which is a ‘‘must’’ is a Dot markers are provided: 189 Kc., 262.5 Kc., 














tube The pattern will consist of non- Pattern Generator. The Dot Pattern projected on 456 Kc., 600 Kc., 1000 Kc. 1400 Kc., 1600 
shifting, horizontal and vertical lines any color TV Receiver tube by the Model TV-  Kce., 2000 Kc., 2500 Ke., 3579 Kc., 4.8 Mc., 
interlaced to provide a stable cross- 50A will enable you to adjust for proper color § Mc., 10.7 Mc. (3579 Ke. is the color 
hatch effect convergence burst frequency). 


EXAMINE BEFORE YOU I 
USE APPROVAL FORM ON NEXT PAGE 
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mmm 


WITH NEW 6” FULL-VIEW METER 


Compare It to any peak-to-peck V. T. V. M. made by ony other manefacturer at any price! 








Model 77 completely wired and calibrated with Model 77 use selenium-rectified power supply 
accessories (including probe, test leads and resulting heat and thus reducing possi 
portable carrying case) sells for only $42.50 bility of d ye or value changes of delicate 
Model 77 employs a sensitive six inch meter ompon 

Extra large meter scale enables us to print all Model 77 met virtually burn-out proof. The 
calibrations in large easy-to-read type sensitive 400 nm ampere meter is isolated from 
Model 77 uses new improved SICO printed cir the me | t by a balanced push-pull 
cuitr amplifie 

Model 77 employs a 12AU7 as D.C. amplifier and Model 7 ‘ elected 1% zero temperature 
two 9006's as peak-to-peak voltage rectifiers to coefficie to 3s multipliers. This assures 
assure maximum stability. c ging a te readings on all ranges 








AS A DC VOLTMETER: The miel 7 SPECIFICATIONS 
pensable in Hi-Fi Amplifie t “ nd a OLTS THM 0 on ) 
for Black and White and color ' ece nput ee e AC 
ing where circuit loading cannot be tolera VOLTS RMS ) 1/300 ‘ 
e AC VOLTS (lea to Pea t 
t e ELECTRONIC 
»! H.000 ob 


AS AN AC oF cpeeasen Measure tM OHMMETER 
sine wave and peak-t 1 I - *. hace 


ag an yh ya pa all © DECIBELS — 10. ab 


in TV receivers are easily read 8 dl Oo dbt 





AS AN ELECTRONIC dort ge Becau e ZERO CENTER 
wide rang of measureme eaky ip METER Ww 


Model 77—VACUUM TUBE VOLTMETER up glaringly Becaus 
. Total Price $42.50—Terms: $12.50 after meen co siti actin 
10 day trial, then $6.00 monthly for 5 


months if satisfactory. Otherwise return, Model TI comes complete with operating instructions, probe 


: Use it on the bench—use if on calls. A streamlined carrying case 
No explanation necessary! at no extra charge, accommodates the tester, instruction book, ¢ 
leads. Operates on 110-120 volt 60 cycle. Only 


SUPERIOR’S NEW MODEL 80 20.00 0 <ALL 


THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 


M 6 INCH FULL-VIEW METER provides large MFD to 30 MFD in addition to the standard 
easy-to-read calibrations. No squinting or volt, current, resistance and decibel ranges. 
guessing when you use Model 80 HANDSOME SADDLE-STITCHED CARRYING 

MIRRORED SCALE permits fine accurate CASE included with Model 80 Allmeter at 
measurements where fractional readings no extra charge enables you to use this 
are important. fine instrument on outside calls as well as 

M CAPACITY RANGES permit you to accu- on the h in your shop 
rately measure all condensers from .00025 

NOTE: The line cord is used only for capacity measurements. 
Resistance ranges operate on self-contained batteries 
SPECIFICATIONS: 

7 D.C. VOLTAGE RANGES: FEATURES: 

(At a sensitivity of 20,000 Ohms per Volt) pull? tion Transformer automatically 
0 to 15/75/150/300/750/ 1500/7500 Volts cage Sk Aika SEE TS, GOR 

6 A.C. VOLTAGE RANGES: ap ° ' e 
(At a sensitivity of 5,000 Ohms per Volt) zs P fctent bal 

, 0 to 15/75/150/300/750/1500 Volts Selected temperature coefficient metal- 

Model 80 — ALLMETER... Total Price 3 RESISTANCE RANGES: zec t ed as multipliers to assure 


anchane 1 ; eadinas on all 
$42.50—Terms: $12.50 after 10 day trial, eamaiat ca 0-20 Megohms dings on all ranges 


h a monthly for 5 months if satis- 00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd 
then $6 po sated aoe D.C. CURRENT RANGES: __ sincinee thi ities angen $ 50 
factory. Otherwise return, no explanation 0-75 Microamperes, 0 to 7.5/75/750 Milli- sone Gl enceaen 














t 
necessary! sic bane’ instructions, test leads 
. - — 6dbto + I8 db + 14 db to + 38 db and portable carrying 

+ 34 db to + 58 db case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C. 0.D. 


potctreTr eer rer ee er 


Try anv of the instruments on | MOSS ELECTRONIC, INC. 

this or the facing page for 10 Dept. D-682, 3849 Tenth Ave., New York 34, N. Y. 

days before you buy. If com- | ae y a ry nad * If 

pletely satisfied then send Pi ole ge i wie og moose: gh aboot . 

down payment and pay bal- turn after a 10 day trial positively cancel I 

ance as indicated on coupon Model TW-11 Total Price $47.50 0 Mode! TV-50A Total Price $47 
$1 


-. - 1.50 within 10 days. Balance $6.00 $11.50 within 10 days. Balance $6 
No Interest or Finance monthly for 6 months. monthly for 6 months 
Charges Added' fon com- Model 83 Total Price $38.50 0 Model 77 Total Price $42 
Charges Added! If not $8.50 within 10 days. Balance $6.00 $12.50 within 10 days. Balance $6 
pletely satisfied return unit monthly for 5 months monthly for 5 months 

: 0 Mode! 80 Total Price $42.50 

to us, no explanation neces- $12.50 within 10 days. Balance $6.00 
sary. monthly for 5 months. 
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NEW SOUND 
EXCITEMENT 
FOR THE HI-FI 


STEREO AGE! 


Kingde ny 


LOUDSPEAKERS 


Never before so many _ features in 
loudspeakers—yet priced for the modest 
budget! Dual cones for breathtaking wide 
range performance! Twin voice coils in 12” 
loudspeakers, with flexible impedances of 
4, 8, or 16 ohms, enabling you to select 
the impedance you require! Non-resonant 
cast aluminum girder constructed frames! 
Fully tropicalized for finest operation in any 
climate. For stereo or monaural—singly or 
in matched pairs. . 


HEAVY DUTY 
CAST ALUMINUM GIRDER 
CONSTRUCTION 


* 


MAGNET ASSEMBLY 
WEIGHT 61.5 OZ 


4, 8 AND 16 OHM 
IMPEDANCES 


TWIN VOICE CONS 


DUAL CONES 


NEW! LORENZ S-1288 
Value-pached basic 12° | 


reir weight 61s 
ax’ Pawar retings 30 wolle peak ‘$44.50 


NEW! LORENZ $-1288 IE 
A complete system in one convenient 
unit! Brilliant full range diaxial for the 
most critical connoisseur, Consists of 
Lorenz S-1288 plus twin tweeters on 
rigid metal bracket and high pass cross- 
over Dual cones and twin voice coils 
* 18-18,000 cps * 35 watts peak « 4, 
8 or 16 ohms ... $67.50 


NEW! LORENZ S-888 


A wide range speaker wonderfully adapt- 
able to single or multiple use. Dual cones 
for thrilling broad sound response, cast 
aluminum girder frame © 30-14,500 cps 
¢ 18 watts peak « 8 ohms $21.50 


ane eenecwerees 


NEW! LORENZ $-388 


The perfect match mate for Lorenz 12” or 
8” speakers. Armored horn-type 21/2 tweeter 
with plastic cone for efficient 120 degree 
high-frequency sound dispersion. Extends 
the range of any system! ¢ 2,000-18,000 
cps ¢ 20 watts peak « 5.5 ohms 50 


Crosses over at 2,000 cps. at rate of 3 db 
per octave—feeds highs to tweeters, lows to 
woofer. Extends speaker system range to 
limit of audibility. For use with 2 or 3 way 
I. icenvesetititsicmininies 5 


At High Fidelity Dealers Everywhere, 
v FREE Catalog—Write Dept. Re-11 
clom PRODUCTS, Ltd. 
514 Broadway, New York 12, N. ¥. - WOrth 6.0600 
Exclusive U. S. Oistributors for Lorenz High Fidelity Loudspeakers 
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TELEVISION 


SELENIUM 
RECTIFIERS 


FILTER CHOKE POWER TRANS 


VIDEO INPUT SHIELD BOX 


(Continued from page 125) 

the scan frequency to 
approximately 15,750 cycles. However, 
the HORIZ LIN and the WIDTH controls 
also affect the frequency. 

By controlling the waveform fed to 
V5-b, potentiometer R122 controls the 
horizontal linearity. Scan width is 
adjusted with L102. 

The horizontal scan is centered by 
adjusting pot R127. It controls the 
direct current flowing in the deflection 
coils. 


The vertical 


is used to set 


scan is locked to the 
power line and the horizontal scan is 
stabilized, but free-running. In other 
words, there is no fixed relationship or 
lock between horizontal and _ vertical 
scan frequencies. This means that there 
fixed condition of scanning-line 
interlacing. The effect on the monitor 
picture is not serious, and to provide 
correct interlacing at all times would 
materially increase the camera’s cost. 

One pulse waveform both 
horizontal blanking and horizontal syne. 
This is also true for vertical blanking 
and syne. This means that, except for 
the variable black level produced at the 
beginning and end of each horizontal 
and vertical scan by overscanning the 
vidicon mask aperture slightly, there is 
no blanking level generated which has a 
longer time duration or width than the 
syne pulses. The effects of this circuit 
economy are not serious. 

As well as these departures from 
standard television, there are two fur- 
ther simplifications. One is the omission 
of horizontal syne information during 
the vertical syne pulse period. The other 
is the absence of equalizing pulses. Most 
modern receivers are not affected seri- 
ously by the horizontal scanning oscil- 
lator coasting during the vertical syne 
pulse period. Equalizing pulses at double 
the horizontal scan rate are required 
only in an interlaced scanning system 


is no 


prov ides 


RF OUTPUT CABLE 


6BRB-A 
3RD anp 4TH 
VIDEO AMPL 


6BRB-A 
ISTAND 2NOD 
VIDEO AMPL 


Bottom view of the model 100. Power 
supply chassis swings out for easy access. 


and, therefore, they would 
fluous if used in the sin 
of the new camera. 


Power supply 

The camera’s powe1 
ventional circuitry. A 
former supplies the required 
Half-wave selenium 
for the 120-volt de, 110-ma main 
supply, the 300-volt B-plus and 
160-volt B-minus supplies. The cu 
taken from the 300- and 
supplies is under 2 ma in each cass 
low ac ripple level is essential ir 
120-volt B-plus supply, and nonpola 
capacitor C201 is used to resonate filt 
choke L200 to help get the high deg 
of filtering required. 

A thermistor to stabilize the 
sean size against effects of 
changes has been described. A ( 
thermistor minimizes the effect 
vidicon beam focus, of temps 
changes within the camera. An in 
in temperature of the 
reduces the current flowing i1 
To compensate for 
thermistor R32 is connected in pa 
with resistor R28 in the 
circuit. The decrease in 
thermistor with increasing temperat 
reduces the de voltage applied to 
vidicon’s focus electrode. This, i1 
compensates for the reduction 
magnetic focusing field, 
reduction in focus-coil cul 


uses 


supply 


powell trans 


voltages 
rectifiers are u 
B-p 

, 


160-1 


temperatu 


rocusing 
such a 


FOCUS con 


value 


due to 


rent. 


Using the camera 
The 
suitable 


camera 
for use 
vision receivers. Best 
ally be obtained when one 01 
Sylvania monitor 
17P114F, are used with the came 
In using the camera, best 
be obtained if the scen« 
is well lighted. An 


provides a1 f 
with commercial 
results will 


receivers, n 


esults 
to be tele. 


example of g 


RADIO-ELECTRONICS 





TELEVISION 


’s what k bout 
lighting would be that provided by it S WwW a you now a ou 


overhead fluorescent fixtures. mowever, | 


good pictures can be obtained with 
considerably lower lighting levels. 

In addition to the normal aperture 
and focus adjustments on the optical 


lens, the BRIGHTNESS (vidicon beam 

current), CONTRAST (vidicon target ay. ; | 
voltage), FocUS (electrical focus) and rl | 4 as .that really counts! 
CHANNEL SELECTOR controls are located wes 

behind a small cover at the rear of the ie 

camera. Having selected any receiver Almost anyone San Tepenr 2% abs nd other electronic 
channel 2 through 6 which is signal . eur a ree wae i - Ba Rages Y B — vo 
free, or which has the weakest signal if a oe ppl ne cacy om tely, and intelligently 
no channel is free of visible signal, the ments ~providing wae ten | » dierent ktuds for “the 
camera CHANNEL TUNING control is set ae en Sew we eens 4 ht or ere to use them 
to the selected channel. Any fine tuning ate re ced ae a "aed ‘h re § pes seg 
required is effected at the receiver. cedures every step of the hat's exactly what this 
The BRIGHTNESS (beam), CONTRAST Slashes auametieees. uaca has ead eee’ Gee 
(target) and Focus (both optical and teaches y« 

electrical) controls are adjusted for * 

best picture contrast and detail. The a new, down-to-earth guide fo 

lens aperture is adjusted in accordance 

with the scene light level. The monitor’s BASIC ELECTRON IC TEST 
(receiver) contrast and brightness con- 

trols are set for the best possible pic- Here’s how to PROCEDURES 

ture. Once the user is familiar with TROUBLESHOOT 

the functions of the camera controls, N Alternate test methods ® cautions ® correct instrument usage 


adjusting them is no more complex 01 H LF THE USUAL TIME ® connections © readings ® test techniques @ time saving 


dificult than adjusting those n ¢ : 

, Nee & F yee Se , fe é*a tricks . . . . and all the rest 
commercial television receiver. ...with a bare minimum 
of instruments! 


at means know 


BASIC ELECTRONI ! ROCEDURES by Rufus 
Turner explair evel leta na way you can 
hardly fail t nderstar different methods for 
ae : doing specific I ‘ t to check distortion 
preset controls. With the exception of CONSIDER by either the pe ect I distortion mete 
the VIDEO COMPENSATION control, all Ret a ag ping caper Mess Pager degli make 

resistance 1e% ement vitt eter, a volt-ammetet! 

preset controls are located behind a OSCILLOSCOPES a volt-meter, ¢ mmete e method and 
cover plate on one side of the camera. for instance! Sk stile ap har nlite gosedisch teenies 

= Pp . subjects I le € t r apacitance induc 

The compensation control is accessible Simplified 3 f g. tance, resistance R n, and —a 
. implitied ex nation moa- ~asurement tub and sé esting udio ¢ 

through a small hole in the front plate ite uccereiccaibe aa yee eters sie - audio am 

: P ; ern oscilloscope techniques show plifier tests; sensitivit ga AVC voltage oper 
of the camera. This hole is exposed ‘ ating voltage checks, et ent techniques—even 
} h how to use your saps SF S volt- transmitt I t t t nd measur 

. . . ne —_ : ans ter a ‘ I t € anc easure- 
throug one of the le ns mounting holes meter, current meter, variable ment procedures. Price $ ® dase St coe Hak! 
in the turret. An insulated alignment frequency oscillator, etc., or for 


tool st be used for adjustment. king RF, ph AM - 
ol mu ye used for adjustmen making oometed elgg a PRACTICE 10 DAYS ae FREES 


ments; for 

Th ° ° int tion checking; square wave test (= = a a= a= am Ge am Ge Ge Ge oe Ge oe oe oe oe oe oe oe Gg 

2 eee ing; visual AM and FM align- § DEPT. RE-119, RINEHART & CO., INC 
ment, and for many other jobs. 232 Madison Ave., New York 16, N.Y 


In addition to the operation or setup 
controls, there are a number of factory 


The new Sylvania camera is _ not 
difficult to service. The two halves of 
the camera case are removed easily. 
First slide the name plates on each 
side of the camera to the left. This 
exposes the case’s retaining screws. 
After removing these screws, the two 
case sections may be removed to expose 


Ss SASI ( tO { I 1)-da 


Every detail is explained—from ws. BR > 
* : . . t ! ‘ i n I 
making connections, to adjusting ; I 


controls and analyzing patterns. 


i 
i 
i 
CONSIDER INDUSTRIAL I 
ELECTRONICS too! i 
i 
i 
i 
i 


if not, Iw 
turt 1 SAVE! Send $6.50 
with your order and Rin tr t postag Same 10-day guar- 
anice with money t f led not more than sat- 
isfied with hook 


Still another big feature is the eerie 
book’s usefulness in acquainting 
: you with industrial electronic test 
the camera chassis. techniques—including testing non- 
electronic phenomena such as 


ADDRESS 


CITY, ZONI si 
OUTSIDE U.S.A cast witt y. Pr $7.00. Money back 


Although the overall dimensions of pean oe) SeNerwne 
the camera are comparatively small, 
component accessibility is generally —_—— - aaa 
good. Except for the power supply 
a printed-circuit construction is VOM OWNE R Ss 
used. The two boards are of the see- Get FREE COPY of unusual reference 

through type, so circuit interconnec- bulletin packed with valuable data ADD TO YOUR INCOME 


tions can be traced from the component “ALL ABOUT VOM's Learn at Home to Fix 


Rapid answers to all VOM p oble ms 


side rhe ‘ ig is ave . No strings attached, but quantity is limited | 
side when a light is played through one se eee ree ee 
from the opposite side. With the top GIVE MAKE & MODEL OF YOUR VOM 7733 
; ©. Box 127- nit 
section of the case removed, the two NEW WORLD LABORATORIES ,f.2;.°°% 2 SAMPLE Tester bey Bae rage saa 
. Te - . al s —" National Radio Institute trains you 
6DE7 tubes for horizontal and ve rtical LESSON vy are Garalix eiabeane to 
scan are accessible. After removing the worth more when you can fix his 
. ectrical appliances. Mail coupon 
top from the rf oscillator—modulator phe ae 
; - be . e Bi r Lesson and Catalog. 
shielding box, the 6BR8-A is accessible. pe MAIL ORDER HI-FI rg say Oe e 
With the bottom section of the case re- You can now purchase all your HI-FI from one ‘National Radio es ag FM? Washington 16, D.C. 1 
¥ eye? reliable source and be assured of perfect delivery Please send me Elec al Appliance Sample Lesson and 
moved, the two 6BR8-A video amplifiers Carston makes delivery from NY stock on oiet Catalog FREE (No salesman will call), 
. rr i-Fi, Recorders ¢ pe wit! 2 ,our 
are accessible. To remove the vidicon, Us A List oF. HiFi a EQUINEMENTS 
WHOLESALE U r our 
first detach the lens turret by un- FREE wholesale catalogu . 7 
screwing the center locking nut, then -RD E. 88 St 
x g CARSTON STUDIOS (2, Vii NY 


loosen the clamp at the rear of the 


strain, pressure, etc. JT ee eee ee ee 











| 
Name pea | 
Address eee ! 
“| 
=| 


City 


ACCREDITED MEMBER 4 ‘ ‘ ES | STuer comcn, 
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As much as $15 worth—Everything Brand Ne 


“ON FE DOLL AR” MRastee aS 


DEDUCT 10% 


} 100—ASST. 1/2 WATT 


/ TRANS. 


} 1-4 


4 ER for Hi-Fi 


" bgp CONTROLS 


4 conTROL S le 


/ NEEOLES 


} s0— PILOT LT. SKTS 


/ sTrips 1 


/ SWITCHES 


00.106 swircnes 


4 SWITCHES 


1—3” PM SPEAKER 
alnico 25 magnet 


’ PM SPEAKER 


$1 
alnico £5 magnet $1 


1—S” PM SPEAKER $1 


soc coal $1 

$1 
ave $1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 


3—AuUDIO ouTPuT 
5SOL6 type 
ouTPU 
6K6 or 
2- pom OUTPUT 
TRANS. 6K6 push-pull 
2- ge Bh tai 
Naren 6 type 
—1.F. COIL TRANS- 
FORMERS 456 ke 
3—1.F. COIL yaa. 
FORMERS 10.7m 
3—1t.F. COIL ph 
FORMERS 26 2kc (auto) 
4-—OVAL LOOP AN- 
TENNAS ass't hi-gain 
o— \eereres ANT 
new ferrite adjustable 
3 bo tr yor COND 
supe 0/162 mfd 
3- sane, SIZES RA.- 
DIO CHASSIS PANS 
12—RADIO yt i 
TOR COILS 456 
3—to MEG. vouume 
CONTROLS w 


3- eeete 
TRAN 


a= ty y peeeme coe $1 


s— apd a are 


$1 


$1 
CONTROLS. w switch Sb 


- ME S - 
TROL “sex nuts SA 
$1 


SURE GRi 
ALLIGATOR CLIPS 

sis $2 
$1 


1—GOLD GRILLE 
CLOTH 14xl4or12 

$1 
$1 


S-—SETS SPEAKER 
Lt 
$1 


PLUGS wired 
$1 


10—SETS PHONO 
PLUGS and PINJACKS 
2—$2.50 SAPPHIRE 
$1 
$1 
$1 


$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 


ASST. VOLUME 


88 switch 


20- ASST. PILOT 
LIGHTS popular type 
ba met type wired 
50—ASST TERMINAL 
lug 
20 AssonreD quae 
SHIELDS 
35 ASST "RADIO. 
NO 8 push 
gaat “spminas 
standard 
100 — ASSORTED 
— SET-SCREWS 
ASST. RADIO 
DIAL POINTERS 
25—ASS'TED CLOCK 
RADIO KNOBS 
15—ASST. ROTARY 
$15 worth 
. TOGGLE switcH. 
pst, dpd 


spst, dpc 
4— BAKELITE KNIFE 
dpdt 
35-—ASST. SOCKETS 
octal, nov. & miniature 


LJ RESISTORS some 50% 
70— ASS'TED 1 WATT 
RESISTORS some 

CO 2c ASS TES 2warr 

LJ arty some 5 

r ASST. PRINTED 

] dfmcutr sockets 
50—ASST 
CONDENSERS 
20— TUBULAR CON- 

ENSERS .047-600V 
pong le 

J DENSERS .47 
20—TUBULAR CON- 

| DENSERS .001-1000v 
20— TUBULAR 
DENSERS 005 $3. 
20— TUBULAR CO 
NSERS .01-600vV 

) 15—TUBULAR CON- 

| DENSERS .25-600v 

- 10—HV TUB. 

) DENSERS .007 


600V 


CON- 
1600v 


) 10-HV TUB 
DENSERS .001-6000¥ 
f 10—HV TU Cc 
4 DENSERS .005 
f 10—ASST. RADIO 
an COND 
SST. TV ELEC- 
FRovvric COND. 
2—ELECTROLYTIC 
COND 40 /40—450V 
Se eerem ee 
UJ co 16/ 16-450Vv 
f 3~ ELECTROLYTIC 
) CON 80-45 
myelin cn 
J COND. 50/30-150v 
30—FP CONDENSER 
MOUNTING WAFERS 
6—TUBULAR ELECT 
CONDENSERS 1-50v 
6—TUBULAR ELE 
CONDENSERS 2 aT SOe 
6—TUBULAR ELECT. 
CONDENSERS 5-150v 
50— ASSORTED 
FUSES popular sizes 
1500) 12 WATT 
RESISTORS 106% 
50—100K() 2 WATT 
RESISTORS 5°% 
50—470K0) 1 2 
Ne 4 1¢ 
—~2.2 MEG) 12 W. 
ResisToRs 100% 


ON- 
s000V 


RE », 20 watt 


40 wh B, PRECISION 
RESISTORS best size 


35—ASST 


35—pbisc ss 


5000 mm 


Edo AssonreD een 
RIMMER Co 


0-6’ nora 
tine CORDS w 


f 5—TV CHEATER 
4 CORDS w/both plugs 


fr) 4—50' SPOOLS HOOK- 
/ UP WIRE 4 colors 


SO—STRIPS ASST. 
100—ASST. RUBBER 


100’ — TWIN 
WIRE 3000 heav.duty 
50’—FLAT 4-COND. 
WIRE many purposes 





TUBULAR $1 


CON- $1 


CON- $1 


watt $1 


se; 4 wirew’ ND 


Disc CE- 
RAMICS best numbers 


plugs 


SPAGHETTI best sizes 


GROMMETS best sizes 
LEAD-IN 


ON ANY ORDER 


OF $10 oR OVER—Plus a FREE SURPRISE PACKAGE 
O 


oO 2. — INSULATED 


$1 
$1 
$1 
$1 


$1 


$1 
$1 
$1 
$1 
$1 


$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 


OO A 


$1 
$1 
; $1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1 





QO 


00 


— 


JOOOOO0OOOOOL 


D Ge isc 


L 


) COIL #2087 


mr aati eon - andl 
=) 


$15-— ‘‘JACKPOT"’ 
TELEVISION PARTS 


$1] 2;SELENIUM ReEc- 
LJ TIFIERS 100 ma 


$1] sictEkemym, nee 
$4] 0 Sate ive, Tunes 
$1 oO ot aa Adin 
$1 

$1 
$1 
bervection. YOKE $1 


8 — DEFLECTION Bt a > | 
MOUNTING HOOD 
$1 


$1 


$1 
$1 
$1 
$1 
$1 
$1 


HIELDED WIRE 

32’ TEST PROD. WIRE 
deluxe (red or black) 
100’ — FINEST NYLON 
DIAL CORD best size 
1—S$7 INDOOR TV 
ANT. hi-gain 3 sec 
1—RCA 70 _— 
TRANS. 7524 


i1—90° FLYBACK 
TRANS inc!. schematic 


Oo 2—GENERAL ELEC. 
12SK7 TUBES 


0 35 KENRAO 1Le3 
i 


J 


a pwd 6c4 
TUBES 


Oo $1 
2- senna. ELEC. 

O 35w4 Tus $1 

TOP BRAND ‘Seneten, 

1X28, OZz4 P+ al —? 

6CB6, 6U8, 6Vv 

6K6, 6x8, bana, ‘aus 7$1 


$1 
$1 


4—TV CENTERING 
RINGS for back of yoke 
4—TV CENTERING 
RINGS fits on neck CRT 
15—ASST. TV COILS rm SO—ASST. MICA CON- 
sync, peaking, width LJ DENSERS some in 50% 


100— . 


O TUBE CARTONS 


—. a op COND. 20- 
5Smmf & 5-25 mmf 


$1 
$1 
$1 


—TV ot. Sooners 3] 
with 18” le SRIC Se5808t.. cee $8 
5—HI- VOLT. ANODE — 
teavs clin 18" lends S21 5-2 $1 
—TVY CARTWHEEL 35— en — 20- 
CONDENSERS iOkv $1 50 mmf 5-68mmf $1 
3—TV CARTWHEEL rm 38— mica cone 
CONDENSERS 20 kv $1 LJ 100mm Tommi $1 
2—TV CARTWHEEL rm 35 anil pate 20- 
mat pn 30kV $1 OC) 47ommr, 15-680mmft $1 
—HV RECTIFIER f] 35—MICA COND 
Zockats 1B3 mntea S210) 3 dOmuuf 15°) OOO Se 
3—HV RECTIFIER r> 35—MICA COND. . 
SOCKETS 1X2 m'nted $1 LJ 2200 15 Doomar $1 
20—ASST.TV KNOBS, = 20. 
tscuTenzONns. ete. SL] ee £7 00%nmt $1 
12—ASST. STANDARD rm 35—MICA COND 
TUNER VHF STRIPS $1 WJ 6800, 15-10 O0Onmaf $1 
3— ASST. UHF STAND- om 35 — SRA 1 
ARD TUNER STRIPS $1/0 so 9 Ss aus ~ 
25—ASST. PEAKING 7 35 - ceramic COND. 
COILS popular types — 20-25mmf 5-47 om 
1—RCA SYNCHRO $1 35-— cemainic con 
GUIDE COIL + 20S5R1 LJ 20-56mmf 5 Smt 
1—RCA SYNCHROLOC $1 f — “CERAMIC 
8 — comer 
$1 cr) 3s- “CERAMIC COND. 
LJ 320-27 5-47 0mmf 
35— CERAMIC. COND. 
1 RATIO. DETECTOR 
coiL 10 
1—TV VeRTicat our. 
PUT TRANSFO 
MER 10 to 1 vetle 
2S VERTICAL BLOCK. 
NS. standard 
Pan Tv FOCUS COIL 
270 ohms 
1—TV FOCUS COIL 
330 ohms 
—TV FOCUS COIL 
i170 ohms 
1—TV FOCALYZER 
adjusts any ohmage 


) 1—2 MEGOHM Geme- 
TOR 20w for + 


LJ 20-2000 


35— CERAMIC COND 
Sooommni Sa 





— aaer LUCITE 
ui cases handy for parts 


fr) 1—LB8. SPOOL ROSIN 


$1 


1—STANDARD AGC 
COIL 1R4AG 
LJ 
$1) 7] S00- assy. HOWARE $1 
$1| LJ scREWwS $1 
$1! SO—WING | NUTS. 
Ll 6 
r 2> ELECTRICMOTORS 
uses $1 
$1) 0 " ¢- ‘socKer wrenen: $1 
LJ CORE SOLDER 40/60 
3—TV ALIGNMENT 64 
R O ma 500 
bbe ; - ] 250%, ALIGNMENT ¢4 
} te DIODE CRYSTALS Toovs assortment #2 
2—1N21 2—1N22 
1—ING4 LI Too.s 
] 3—DIODE CRYSTALS ~ 
» YIN C1) 3=7¥. ALIGNMENT $1 
rm 3- ALIGNMENT 
2- SeLenium RECT-. i 7 
} 1—65 mz 1—250ma $1 — TeoLs 
$i EACH ALIGNMENT TOOL is 
different & valued $1 


2- eouameets RECT-. 


ioe Bevesres $1 mo 
} 200- oaur TAPPING 
me placa Sab 
$1) ~ 
te he assortment #1 
3—TVY ALIGNMENT 
O assortment #3 $1 
T 
4 TOOLS assortment 
TV 
assortment 25 
1—75ma & 1—150 ma at over 





HANDY WAY TO ORDER—Simply tear out advertisement and pencil mark items wanted (X in square is 


sufficient), 


enclose with money order or check. You will receive a new copy of this ad for re-orders. 


“ SMALL ORDERS—Include stamps for postage, excess will be refunded. Larger orders shipped express 
collect. 


FREE—cownpenser and RESISTOR CODE CHARTS with every order 


BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. 


Unbelievable LOW PRICES! 


NOT KITS. 


. But Factory Wired and Guaranteed 


HIGH QUALITY INSTRUMENTS 


mentals and from 11 Me. 
12.5 
is obtainable separately 


Ke. 
R.F. 


cycles. (150 to 


Harmonics). 


New! Model B-45 
Radio & TV 


SIGNAL 
GENERATOR 


highly 
signal. Gener- 
R.F. frequen- 
from 150 Kilo- 
to 50 Mega- 
to 50 Me. on 
Me. on Funda- 


Provides 
stable 
ates 
cies 
cycles 


or modulated by the Audio Frequency. 


Measures 7%" X7%” 


<5”. Weight 8 


Lbs. 


Complete — only $14.95 


Order directly from METROPOLITAN ELECTRONICS e 106 Fifth Ave., 


Plus 
Plus 
Plus 
Plus 
Plus 
Plus 
Plus 


New! TC-75 Univ. Combination | 
TEST SPEAKER & 
SIGNAL TRACER 


Plus resistor tester 
Plus condenser tester 
Plus output indicator 
speaker substitution. Plus resistor substitutor 
substitute 100 V D.C. power supply 
field substitutor. Plus condenser substitutor 
voice coil substitutor 
signal tracer 
universal output transformer 
experimental one stage audio amplifier 
Measures 7” x 11” x 5”. Weight, 8 Lbs. 


Complete — only $19.95 
New York 11, N.Y. 1 
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TELEVISION 


tube. After disconnecting the 
socket, the vidicon may be removed 
through the front plate of the camera. 

The camera’s power supply sec 
may be swung out to expose both 
components in this section and the area 
of the printed board above the 
supply. 

An interesting point may be men 
tioned relevant to the centering of 
raster or scanned area of the vidicon 
target. A current surge through either 
the vertical or horizontal deflection 
coils, produced by an accidental short 
circuit in the deflection circuitry fo 
example, can deflect the raster ho 
zontally and vertically. This sho 
deflection pushes the monitor pictu 
off center and can also result i 
degradation of the picture quality, 
to misalignment of the scanning 
in the vidicon. Usually, the beam 
be shifted outside the correction rangé 
of the camera’s raster centering co1 
trols. Since the effect caused by 
magnetization of the magnetic material 
in the deflection yoke, a reverse current 
surge must be applied to the horizont 
and vertical deflection coils to 
the induced magnetism. This 
by momentarily connecting a able 
de voltage source across the deflection 
coils. The effect is due primarily to th 
high deflection sensitivity of the vidicon 
camera tube. 

Another effect, the 
may not be obvious to 
familiar with television 
tion, that, when the scan siz 
reduced on the camera, the effect on the 
monitor is that of an increase in pic 
ture size and vice versa. Any given part 
of the image on the vidicon target now 
occupies a greater proportion of the 
scanned area or raster. Since the r« 
ceiver raster size remains fixed, 
given part of the transmitted 
must occupy a greater proportion of th 
monitor screen. 


base 


tion 


the 


pow el 


is 


cancel 
done 


is 


sult 


for 


reader 


reason wh 
the 
camera ope 


is 


Camera Specifications 


Following are the Sylvania camer: 
specifications: 


Power maples 105- 128 


roma connate 50 w 
Rf ba, “tg Approxima 
nou 


“coverage: 


volts 


Stand 


Channel 
7uen 


Gen. 


aaneeet general-purt 


Tele 
opt p 
Near- focus “adjustment: A 
provided in the turret wt 
between the lens and tt 
ture increases the focu 
enables signatures, sma 
viewed le ri 
Resolution: 250- 300 lines 
Tube, diode complement: 
one 10667 or 6198 vidicon ¢ 
germanium aiodes one 
and one 1263-A seleniu 
one 6HI50 and 
Approximate dimensions 
hood): Length—I2 inches; w 
—é inches 
Weight: !6 pounds, 
the general-purpose, te 
lenses 
Mounting: Provision is m 
graphic type tripod mo 
Construction: Complet na 


trols conveniently located 


three 


when 
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ROBERT G. MIDDLETON 


RADIO-ELECTRONICS TELEVISION CONSULTANT 


E receive inquiries about hum 
troubles and symptoms, and 
are occasionally asked to ex- 
plain the difference between 
hum voltage and hum modulation. 

The basic difference is illustrated by 
Fig. 1. When hum voltage is present in 
a signal, the signal rides up and down, 
but its peak-to-peak voltage is un- 
changed. On the other hand, when hum 
modulation is present, the signal’s peak- 
to-peak voltage does change. 

Thus, Fig. l-a is the pattern observed 
on a scope screen when hum voltage 
mixes with the video signal in a linear 
circuit, such as a class-A audio amplifier. 

Conversely, Fig. 1-b is a typical pat- 
tern observed when the hum voltage 
combines with the video signal in a 
nonlinear circuit, such as a_ picture 
detector. 

It is important to note that modulated 
hum passes through rf and if circuits. 
On the other hand, the hum-voltage 
component shown in Fig. 1l-a does not 
pass through rf and if circuits. 

For example, if there is a linear mix- 
ture of hum voltage and signal from the 
antenna, only the signal passes through 
the rf tuner. The hum voltage is reject- 
ed, and no trouble symptoms show up. 


NOVEMBER, 1959 


But, if the incoming signal is hum- 
modulated (as by a faulty tube in a 
booster), the hum modulation continues 
through the receiver’s signal system. 

Hum modulation causes a change in 
contrast between the top and the bottom 
of the picture. Also it often causes sync 
pulling by varying the peak-to-peak 
voltage of the sync pulses. 

A good age system helps minimize 
the effects of hum modulation. How 
ever, for a cure, the trouble must be 
eliminated at its source. 

A scope is invaluable in localizing 
the source of hum modulation. 


Variable audio 

A Bendix T-2150 is in the shop with 
a sound problem. The receiver operates 
satisfactorily for a while, then the 
The volume control must 
be turned down. Later, the 


sound blasts. 
control must 
again be turned up. Components seem to 
check out OK.—E. C. S., Shenandoah, 
Pa. 

Use a signal tracer to monitor the 
sound signal. You may find that the 
blasting starts in the 4.5-mc section, 
or that it starts in the audio section. 
From the report, the difficulty is not in 
the if amplifier, as the picture would 
also be affected. A signal tracer is about 
the best instrument to use. Don’t forget 
the discriminator transformer, a fre- 
quent culprit in this type of problem. 


Test-equipment query 

Can explain probe will 
sometimes load a distort 
the wave-form, yet at other times has 
no distorting effect?—O. T., Los An- 
geles, Calif. 

Whenever a probe is applied to a 
circuit, it draws current. A vom probe 
draws more current than a vtvm probe. 
Whether the probe’s current demand 
will disturb circuit action appreciably 
depends on the circuit’s internal resist- 


you why a 


circuit and 


Fig. 1—Effects of hum voltage: (Top) 
—If hum voltages mix with video sig- 
nal in a linear circuit, peak-to-peak 
voltage of the signal is unchanged. 
(Bottom)—-When hum voltage com- 
bines with the video signal in a non- 
linear circuit, peak-to-peak voltage of 
the camera signal and syne pulses 
change cyclically. 


On, 


CUSTOMIZED 


Can be installed 
in dash or under 
dash as desired! 


There 

is a trim 

plate kit for 
YOUR CAR! 


CUSTOMIZED 


@ VIBRATOR-OPERATED with Tone Control 


The ATR Customized Karadio is a compact, new, self- 
contained airplane-styled radio for small import and 
compact Amer ars. This economical unit is perfect 
for all small car é se it can be easily and inex- 

lle sh or under-dash on most any 
and its powerful 8-tube 


pensively ins 
make or mode mobile 
performance pr narkable freedom from engine, 
static, and ATR Karadios are built to look 
and fit like rig squipment with sleek, modern 
styling and j ngle-unit construction. They offer 
many custo and provide highest quality 
fidelity—yet fa s than comparably designed 
units, The ATR nized Karadio comes complete 
with speaker and ready to install ...and is the ideal 
way to add f nd value to your small import or 
American aut 


yr" ATR KARADIO 


| ~ 
es ome 
for small import 
% *- cars or com- 


* , pact American 
e 2 i 
elf-conta 


cars! Unit is 
completely sined—extremely compact! 
Can be mounted in-dash or under-dash—wher- 
ever space permits! For 6 volt or 12 volt! 


SEE YOUR JOBBER OR WRITE FACTORY 


e “A” Baltery Eliminators « DC-AC inverters « Auto Radio Vibrators 


AMERICAN TéLEVISION & Rapio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA, U. S. A. 
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R; 
np VOLTMETER 


(LOW) 


NEW A BATT 





a 
Rin VOLTMETER 


(HIGH) 
=o — 
OLD =a satt CP) 


| = 


Rin 











__VOLTMETER 
(Low) 


NEW= A BATT 





jerro-sheen tape 
(HIGH) 


note to VIKING owners ms mel 


To insure optimum recording quality 
with your machine, the recom- 
mended tape is irish Long Play Fig. 2—Basiec principles of circuit load- 
#60]. Send for technical bulletin. ing: a—Fresh battery has low internal 
resistance, R,.. The voltmeter reads al- 
ORR INDUSTRIES INC. most actual battery voltage. b—Old bat- 
. tery has high internal resistance. Vollt- 
Opelika, Alabama meter still reads almost actual battery 
voltage as little current is drawn by the 
COSMOTRON*® Poy meter. ce—Load resistor R, draws a 
heavy current. Since R., is much smaller 
than R. the meter still reads almost ac- 
@ MINIATURE ATOM tual battery voltage. d—Resistor Ris 
SMASHER connected across an old battery. Now 
R., is much greater than R, and most of 
the battery voltage drops across R... The 
voltmeter reads much less than the ac- 
tual battery voltage. 





@ PRODUCES 75,000 
VOLTS 


¥ aes ance. A new dry cell, for ex: 
voltage source with low ! 
sistance. On the other hand, an o 


cell has high internal resist 
In no sense of the word a toy or a gadget. The - 9 5 P 4} 14 
COSMOTRON* is a scientific instrument capable Fig. 2). The emf of the old 


of producing 75,000 volts. makes spark » to the same as the emf of the 
2” long—yet is absolutely safe . 
rent is infinitesimal. The science teac i- If we connect a voltmeter across 
» lover—or hobbyist can perform experiments old battery and across the new 
astound students—-friends family. Makes . : . 
smoke disappear—defy gravity--turns propellers we read practically the same 
distance—transforms atomic energy into (the emf). Next, if we conne 
makes artificial lightning—-demonstrates —— 
ionic space ship drive—and many other experi- across the batteries, we find 
ments. Constructed of the finest materials. Will voltage supplied by the old ba 
do exactly—for instruction purposes—-what gen- : pes 
erators that cost 3 to 10 times more will do. The the load is much less. The sam« 
perfect device to teach the secrets of atomic ple applies to circuit testir 
Fill in coupon for a FREE One Year Sub physics and electricity. Will hold an audience owe ° so , 
scription to OLSON RADIO'S Fantastic Bargain spellbound as it performs trick after amazing probes. he circuit’s internal ré 
Packed Catalog — Unheard of LOW, LOW trick. Includes an experiment kit and illustrated limits the probe’s usefulness. 
WHOLESALE PRICES on Brand Name experiment manual. Manual explains the “how” 
Speakers Changers ibes Tools I i's, and “why.” You will invent many new experi- 
Stereo Amps, Tuners and thousands of other ments of your own. A fine research tool that will Conversion data please 
Electronic Bargains give years of beneficial service to the institution 
o1 on = gaa who owns one. In kit form o1 We want to convert a Canadiar 
asse —- . -" 
NAME , poseunated. TM Pending receiver, model C7T2, from a 
ADDRESS . to a 21EP4 or preferably a 
picture tube. High voltage 


11.9 kv. Is there a practical 

If you have a friend interested in electronics [-~———-— MAIL THIS COUPON ———— . : ° ; ee bs DP 

send his mame and address for a FREE sub ] (Please be sure to include na & address mcreasing the higl voltage 

scription also OLIVER GARFIELD CO., Inc., Dept. RE-119 If not, how will a 21EP4 
| 108 E. 16th St., New York 3, N.Y. | 


N Please send m 11.9 kv? Perhaps there 
ie R A D I  @) 1 COSMOTRON Atom Smasher and Manual inch aluminized tube tl) 


foneol-s lel -s bane. | $19.95 (Complete assembled require ments?—W. E. D. P., Don M 


$14.95 (In kit form) 
701 S. Forge St., Akron 8, Ohio Add S0¢ for postage and hand | Ont. 


We would suggest using a 21EP4-B 


CITY ZONE STATE 


} 
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LET RCA TRAIN YOU 
2IN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 


Training by introducing its newest Home Study Course... 





ELECTRONICS FOR AUTOMATION 


... Now you have fowr comprehensive courses for your 


electronic training ... from basic electronic theory to the more 


advanced principles of color TV and Automation. 


Electronic Fundamentals 


Television 
Servicing 


Send for our 
64 page Home 
Study Catalog 


FREE! 


Resident School courses in 
New York City offer compre- 
hensive training in Television 
and Electronics. Day and eve- 
ning classes start four times 
each year. Detailed informa- 
tion on request. 


NOVEMBER, 1959 


Electronics 
for 
Automation 


Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 


RCA INSTITUTES, TAC. Home study School, Dept. RE-119 


A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y 
Without obligation, send me the FREE catalog of Home Study Courses. No 
salesman wilt call. 


Please print 


Korean Vets! Enter Discharge Date 
CANADIANS — Toke advantage of these same RCA courses of no 
additional cost. No postage, no customs, no delay. Send coupon to: 


RCA Victor Company, Ltd., 5001 Cote de Liesse Rd, Montreal 9, Quebec 


To save time, paste coupon on postcord 








Aerovox Model 97 
LC-CHECKER 


will do this and much more! 


Yes, the Aerovox LC-Checker will 
check the above and similar capaci- 
tors regardless of the parallel circuitry 
and without disconnecting them from 
the circuit. You can quickly and accu- 
rately locate defective units without 
performing the time consuming task 
of unsoldering and resoldering com- 
ponents. If your present test equip- 
ment cannot match this perform- 
ance, then you need an Aerovox 
LC-Checker. 

This versatile instrument also tests 
for capacitor leakage, determines res- 
onant frequency of tuned circuits, 
checks inductance and performs 
many other service-important func- 
tions all for the low price of $69.95. 


SEE 17...TRY 1T...BUY IT TODAY... 


at your local Aerovox Parts Distributor. 
Write for free literature and address of 
your nearest distributor. 


AEROVOX CORPORATION | 


DISTRIBUTOR DIVISION 
NEW BEDFORD © MASSACHUSETTS | 
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| will be required at the 
| tenna input terminals. The 


TELEVISION 


No circuit changes are anticipated, and 
this would be an easy conversion ex- 
cept for necessary mechanical modifica- 
tions. High voltage can be increased by 
replacing the flyback or by using a 
voltage doubler with the present fly- 
back. Unless you can overscan the tube, 
the use of a doubler will give you a 
narrow picture. If a doubler is used, a 
high-voltage rectifier tube must be 
added, and another filament winding 
looped around the flyback core. 


Adjacent-channel interference 

What kind of filter will eliminate 
interference on channel 3 caused by 
channel 2 in a community distribution 
system? The system uses 300-ohm line 
and has a high radiation level. My an- 
tenna is a 10-element Yagi.—J. M. T.., 
Jr., Mariposa, Calif. 

I suggest that you first try one or 
two standard adjacent-channel if traps 
in the receiver. Either 23-me or 45-me 
traps can be obtained from any large 
jobber. These will be effective unless 
the interfering signal is so strong that 
it causes cross-modulation in the rf 
amplifier. If this happens, an rf stub 


TO ANT INPUT TERMINALS 


SHORTED STUB 
ABOUT 7FT LONG 
CUT FOR BEST 
TRAPPING 








a 
Fig. 3—Shorted stub and pair of trim- 
mer capacitors make an efficient trap 

for adjacent-channel interference. 
receiver’s an- 
stub can be 
made from 300-ohm line and a pair of 
3-30-uuf trimmer capacitors (Fig. 3). 
It is most efficient if shorted at the far 
end to minimize radiation The 
trimmers provide a moderate range of 
tuning and also give a sharper rejection 
dip, which prevents undue loss of sig- 
nal on channel 3. Note however, that if 
this should actually be co-channel inter- 


loss. 


| ference and not adjacent-channel inter- 
| ference, 


traps will be ineffective. Co- 
channel interference must be minimized 
by beaming the antenna, or eliminating 
the interference at its source. 


Misalignment 

What's the trouble in a Sparton ATV- 
2133 when a clear is displayed 
at one setting of the fine-tuning control, 
but sound is distorted? At another 
setting, the sound is perfect.—F. D., 


picture 


| Montreal, Canada 


Separation of sound and picture is 
always caused by misalignment. A 
sweep generator check of the frequency 


response from the antenna input termi- 


the ANSWER 10 
_ NOISY CONTROLS 
and SWITCHES 


over 


12 YEARS OF 
PROVEN SUPERIORTY 


sag Costs Just Pennies more than 
= => the poorest substitute... 
rr in Spray can and 2, 4, 8 oz. bottles 


= ° QUIETROLE 


COMPANY, INC. 


SPARTANBURG, South Carolina 


iTV PICTURE TUBES; 


; At Lowest Prices 


t 10OBP4 .... ‘ $ 9.95 
50 








z I7AVP4 12.50 
1 year omnenie 
4 prewtnine’ Tubes $5.00 more than 
s ude the return of ar \ 
. Be —. tube s a r 
yulbs Al 
“tre m gun 


AL PRICES FOS Garc ago ILLINOIS > 
4 hen tube is not re 


chtepet a Rail bE ang 
WRITE FOR COMPLETE LIST. 


jf 3032 Milwaukee Ave., Chicago 18, lll. J 
3 Dickens 2-2048 ] 





no further .. . if you're 
searching for hi-fi sav- 
ings. Write us your re- 
quirements now. 








Ye 
ae Key Electronics Company 
120-A Liberty St., N.Y. 6, N.Y. 
EV 4-6071 


28) TAPE RECORDERS 
recording tape 
= 





Bell Tape Decks 
Hi-Fi equipment 
Norelco Speakers 
- LS WE WILL NOT BE UNDERSOLD! 
a) Send for our discount catalog 
and see why! 


COMMISSIONED ELECTRONICS CO. 
1776 Columbia Rd. Washington, D.C. 


RADIO-SLECTRONICS 





TELEVISION 


RF SWEEP GENERATOR 


COAX CABLE 


i LINE (DELAY LINES ARE 


300. RIBBON ) 


Fig. 4—Check tuner match to 300-ohm line by observing rf re- 


sponse curve with 5-foot delay line, then with 7-foot delay 


line. 


The same curve in both tests shows that impedance match is OK. 


nals to the picture detector output will 
show that the overall curve 
has too narrow a bandwidth. This mis- 
alignment can be caused by incorrect 
adjustment of the tuner trimmers or 
the if slugs. If the receiver cannot be 
brought into correct alignment, regener- 
ation is probably the trouble. Regenera- 
tion is commonly caused by open bypass 
capacitors, disturbed lead dress or poor 
high-frequency grounds. Less often, a 
bad mismatch between both the tuner 
and the antenna to the lead-in causes 
separation of picture and sound. Match 


response 


4th edition 


now available! 


The book that keeps growing in 
usefulness and popularity 


It's here! The brand-new 4th Edition of 
General Electric's famous Transistor 
Manval...227 pages jam-packed with 
vital information you need to keep 
abreast of this fast-moving and fabulous 
field. 

You'll find 74% more information... 
new material on small and large signal 
characteristics, transistor radio servicing 
techniques and basic computer circuits 
... all the latest G-E transistor specs 
and a complete, up-to-date list of reg- 
istered JEDEC types. 

This is the one book in the transistor 
field you can’t afford to do without! Get 
your copy from your General Electric 
Tube Distributor, or by mailing the 
coupon at right. 


GENERAL @@ ELECTRIC | 
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of the tuner to the lead-in can be 
checked as shown in Fig. 4. The same 
response curve should be obtained using 
either delay line (made up from 300 
ohm ribbon line). If not, the tuner is 
mismatched to the line. 


Add FM 
Can a Radio-Cra/ftsman 
be converted for rece ption of FM broad- 
casts?—F. F. V., Stone Ridge, N. Y. 
Yes; use a Regency RC-103 Tele 
verter for this chassis. No wi 
changes will be required. 


202 recerver 


ring 


END 


FOURTH EDITION 


TRANSISTOR 
Te ae 


CIRCUITS 
APPLICATIONS 
opEciFICATIO 





bal” 
Picture-Tube Repair Tool 


Eliminates that hard 
soldering job. 


only $1.25 








Fix loose pin connec- 
tions in seconds. Pays 
for itself in time saved 
on one job alone. 3” 
Patent 2,878,698 long. 
Intermittent operation of picture tubes due to 
defective solder connections at socket pins is 
easily corrected through the use of the Berns 
Perfect Pin Crimper. Actually a 3-in-1 tool 
that can also be used as a channel-selector 
wrench and screwdriver, it serves to notch 
pins and element leads to provide solid elec- 
trical connections. Pin keeps its original form. 


2 
IT’S DANDY IT’S HANDY 


you'll like it’ 


Available at your parts distributor. 








Another fine product from: 


gERN 


Mfg. Co. 
9853 Chalmers, 
Detroit 13, Mich 


Partial List 
of Contents: 


Basic Semiconductor Theory 
Transistor Construction 
Techniques 

Small Signal Characteristics 
Large Signal Characteristics 
Biasing 
Audio Amplifiers 

Hi-Fi 


Radio Receiver Circuits 


Circuits 


Transistor Radio Servicing 
Techniques 

Switching Characteristics 

Basic Computer Circuits 

Logic 

Unijunction Transistor Circuits 

Silicon Controlled Rectifier 

Tetrode Transistors 

Power Supplies 

Transistor Specifications 

Rectifier Specifications 


General Electric Company 
Semiconductor Products Dept 
Electronics Park, Syracuse 


Section $60119 
N. ¥ 


Rush me the new enlarged 4th Edition of the General 


Electric Transistor Manual 
please.) 


City 


I ccnnstsicinninaitintnl 


| enclose $1.00. (No stamps, | 





el iccincnisastemmainags , j 
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a vitally important message - 
for every service technician 


RD W. sAMS 


INDIANA 


HOWA 


INDIANAPOLIS 6, 


i 4 r will soon present 


, avte T)istributo ‘ 
Your Electronic Parts Distri designed to help you: 


to you a remarkable new program 
iti : le 
1. Gain deserved recognition as a reputab 


businessman in your community 7 
and public respect and accepta 


through favorable national and local publicity 


i r 

3. Justify better earnings weeventas by you 

, business investment and ski ‘ 
4. Pave the way to expanded business an 

i d profits for you . 
ce wn as “PEET”, is made possible by 
de relationship in ge ” 

i sition. You 

Sams Company occupies @ key ego i 
Di stributor will invite you to quali y oe 
al bh has been planned solely in your : 


your Distributor’s 
S required for his p 
to be the most Pp 


e comm 
2. Develop and 


This program, know! 
a unique industry-W} 


a representative the rom 
resentation of “PEET. 


rofitable time of your 


Please give 
few minute 
It may prove 
business career. 


may already have been presented the 


d you may be well on the way to 
ke certain every Servis -e Technician 
ity —so—if you dont hear 


the next few weeks, 
et 


Some of you 
“PEET” Program an 
qualify. I want to ma 
is offered the opportun! 
; istributor in 
from your Distr! ay ~ 
he m4 me personally. I will see to it y 


the full details immediately. 
Cordially, 


QUALIFY FOR 


4“PEET” 





TECHNICIANS =~ a 
NEWS 


PART-TIMERS DEFINED 

At its national convention NATESA 
adopted the following definition of the 
part-time service technician: ‘ 
there are two types of part-timers: 

“1. The legitimate part-timer i 
who may be a graduate of a technica 
school, having had training in a service 
shop; or he may be one who has used 
his service as a subsidy for his income 
for years and has properly qualified; 
or again one who has a fai 
stantial living in another field 
likes service as a part-time 
qualified. 

“2. The illegitimate part-time 
may be your mailman, policeman, g: 
bage collector, etc., who has never had 
training of any type but decides h 
can make a quick buck in service. H: 
owns a tube caddy, period He do 
not operate legitimately, does not giv« 
receipts of a legitimate nature, does 
not have a place of business, does not 
pay taxes, and so forth. This is the 
individual that ... NATESA does not 
Want. ... 

“The legitimate part-time must 
have qualified technical ability 
sufficient test equipment in his place 
of business ... render accurate itemized 
bills . . . identify himself so as to be 
easily located . . . comply with all gov 
ernment regulations, securing licens 
or permit, and pay taxes . me 


LARSEN RESIGNS 

Robert Larsen, president of the Em 
pire State Federation of Electro 
Technicians Associations (ESFETA), 
has resigned so he can head the group’s 
Committee on Licensing. This move 
strengthens ESFETA’s drive to 
sound state TV technicians’ licensi) 
bill passed. Mr. Larsen also announced 
that Max Liebowitz of the New Yorl 
City group would head a fund-rais 
drive in support of the bill. 

Vice president Irving Toner of 
falo sucteeds Mr. Larsen as tempo 
president. 


K.C. PASSES LICENSE BILL 

The City Council of Kansas City, 
Mo., passed a licensing bill which set 
up a Board of Examiners, requires al 
technicians to pay a $10 license fee ai 
pass a technical examinatio1 They 
must render bills for service work 
showing itemization of parts and labo 
and keep duplicates of bills on hand 
for 2 years. The law also prohibits uw 
licensed technicians from repairing TV 
sets and similar electronic consume 
products. It sets up “certified techni 
cians” and _ specifies that a’ service 
dealer must have a certified techniciar 








RADIO-ELECTRONICS 





TECHNICIANS’ NEWS (Continued) 


ARE YOU ON THE LIST? \ NEW important 

Radio-Electronics is publishing a detailed list of the known television SAMS BOOKS 
service associations in North America. If you belong to an association 
that isn't on our list or want to get the name and address of the one 
closest to you, drop a postcard to: Association Editor, Radio-Elec- 


tronics, 154 West 14 Street, New York II, N.Y. 
‘Printed Circuit Diagnosis Made Easy” 
TELEVISION AND ELECTRONIC SERVICE TV SERVICEMENS ASSN. OF IOWA, ia a ea a alam 
ASSOCIATION OF OHIO 2100 East Wa St in servicing printed circuit 
2582 N. sh St Des Moine owa boards. Practical, simplified 
ee John Jackson, President approach saves time trouble- 
Byron Moon, Secretar gaits shooting all types of printed 
John p. Graham, Secretary ” a : e circuits. Explains correct way 
TESA BELLEFOn NTAINE TESA-MEIGS COUNTY 4 A AAR gee > TOWN TS, . i to interpret and use various 
03 tern Av 2 Liberty St hig g Mi Ronit . styles of data shown in service 
Be efontain O ) Por y , En-| C : ’ literature. Describes best pro- 
A P Cori schevermann, Lo once | urner . 
Harry Snyder, Secretary vhode ffey, Secretary President President cedures to follow when only a 
TESA-CHILLICOTHE TE DIF w : ia : - schematic diagram is available. 
. vet sad BUENA VISTA TSA A : : ’ 
188 N. Bridae St 2nd a High S+ i Sample problems illustrate each phase of 
e gh S Storm Lake. lows V rt w 
on he r Fran } Ass : Do Se gt ’ ‘ printed circuit troubleshooting. A ‘‘must”’ 
Perry Horton, Secretary arvin Ha resid wilte Re gow, Presid 4 F a aetee book for your service library. Illustra- $ 00 
CHILLICOTHE TV MAHONIN ' DES MOINES TSA taal a ted; 96 pages; 5% x 814”. Only 1 
TECHNICIANS ASSN TY DE ‘ —* 4008 S.W. 9th St ‘ 
149. W. Water St. oe oe Des Moines, | “Radio Receiver Servicing” 
Ct the, Ohio POPES ites sid bd 
Kenneth DeLong W.S. Buzard, President HAMILTON TSA cae $4 a 
Secretary S ; 749 2nd S aero serena ee Latest enlarged edition of John 
TESA-CINCINNATI TESA SANDL USKY Ham ton, lowa Gler Sail ee oer “6 T.. Frye’s famous best-seller. 
5246 Ch arloe Av é Ta sigh ~ ag William Luick, President ae f Includes new chapter on how 
Cincinnati. € ese oi) Mice: EE aa ‘ -) ‘ to service transistor radios and 
mul Le ecretar HAMPTON TSA 14 ¢ 
tan Shoffer Pre dent 4 Y bese St NW Splendor asd oe printed circuits. The most 
TESA-CLEVELAND OHIO RADIO-TV Hampton. lowa y go at ie ihe 4 understandable and valuable 
5897 Turney Rd TEC yg - CIAN S ASSN. Howard Junker, Secr ] screta F : ; guide to radio servicing; based 
rfield Heights 2 thi, 634 We t S Linen: TSA on the author’s 25 years of 
Kotrb Secreta n t r ! : actice . 
a peter Heke Radi ‘ie Gk St i. ; practical experience. Includes 
TESA DA TON Linn, low Vater w a separate chapter on each type 
W TESA-SPRINGFIELD Dick Reede esid Les V President of trouble, such as the dead set; tubes light 
Da y | 20! E Home Rd but no sound; noisy sets; weak sets; sets un- 
V.H yiley, President Sr fi able to separate stations, etc. 
ASSOCIATED RADIO.-TV Marvin Miller, Secretary 208 : ages; 534 x 814”. Only $29 
SERVICE DEALERS PENNSYLVANIA 


7 - TESA-WILMINGT t 
2552 N. High St HS halite _ ‘Howard W. Sams Handbook of 


Columbus, Ohio Wilminaton, Ohio Additional technicians’ groups in Pennsylvania not P ” 
P. Graham, Pre Kenneth Gray, Secretary __ listed in September, 1959 (p. 108): Electronic Tables and Formulas 
ECTRONIC ae FOR ELECTRONIC TECHNICIANS 
CHNICIANS ASSN oe slr eth Specially prepared for elec- 

F TOLE vO JNIC ASSN. PHILADELPHIA RADIO » Sonieentels : 
’ 56 L mont Ave. SERVICEMEN'S ASSN : tronic technicians, junior engi- 
W 3 n. Ot PRSMA =e : eh : . . - neers and students. A valuable 
ernard Murray 631 S. 60th St ¥ GYNe FIGNer, Fe ‘ meinaigs compilation of tables, charts, 
Fresigent Philadelphia 43. F Ree yy . formulas and laws useful to all 
URBA NA TV SERVICE R Ah rd G € ey, E ~EMEN'S AS N work in electronics Five 
SSN gent 938.40 Qth C4 comprehensive sections in- 
775 Washinaton Ave MID-STATE ELECTRONIC eae eer clude: Formulas and Laws of 
Urbar C SERVICE DEALE lohn ¢ oom See ae Electronics; Constants, Stand- 
W am Diehl, President ASSN ? eis ‘ ards, Symbols, Codes; Service 
ind Installation Data; Mathe- 
matical Table nd Formulas; Miscellaneous. 
Features full-c frequency spectrum chart 


we 
7 W. Ev jree ve Floyd Webb, President 


Sf 


Eugene 


LE 


E 
TE 
O 


CTH 


do all service work, or at least be Burns, Memphis, Tenn., treasurer ; Sa ay ) FCC allocations. gagg 
present if an apprentice does it. It ap- Irving Toner, Buffalo, N. Y., Eastern 134 pages x 814”; hard-cover. Only 2 

pears from the wording of the act that vice president; George Carlson, James = ™ 

only one certified technician would be’ town, N. Y., Eastern secretary; Cordell Television Tube Location Guide” Vol. 9 

required in a shop, however large. Britt, Nashville, Tenn., East Central Latest volume in this invalu- 

rae -esident: Gerald Hall, Milwaul able series. Gives tube location 

MmORTE " N ace ee en - reran ai, 4 " _— data for TV sets produced in 

ARTSNY MEETS Wis., East Central secretary; W. E. 1958-1959. Shows position and 

The last two regular monthly meet- Johnson, Beaumont, Tex., West Central = "I function of tubes in over 250 

ings of the Associated Radio—-TV vice president; Leroy Ragsdale, Ft : ccdie ae sales aaieaes 

. ; : y , a ns _— a seaanianaias : . , ‘ . B 

Servicemen of N. Y. were technical— Smith, Ark., West ¢ entral secretary ; ; tubes without removing 

educational sessions. One devoted to Winston Haines, Burlingame, ( alif., med | chassis! Shows major compo- 

working with printed circuits heard a Western vice president; O. W. Andrews, nent placement; signal path; 

- d aie Denver. Col Waste eae? < pin orientation on socket; 

talk by Ken Jones of Motorola. The _ my ar onse wenerm Eee wieridh series string filaments; fuse location. Includes 

second featured the chief 5 ge of A full program of technical and tube failure check charts. 96 pages; 
5 


B & K Manufacturing Co., Mr. Gross- business talks was held, along with 5% x 814"; comb binding. Only 
man, who demonstrated the company’s entertainment, ladies bingo, and a free 


test equipment for color and black-and- trip and treatment for 75 wives to a HOWARD W. SAMS & CO., INC. 
rhi sets. The 175 ‘S ‘es beauty clinic and hat show. Meals were 


white sets. members present 4 
ere : we Opies I <iver’s sponsored by tube companies and coffee Order from your Sams Distributor today, 
were given copies of Milton Kiver’s I : | or mail to Howard W. Sams & Co., Inc., Dept. L-29 


book TV Analyzing Simplified. breaks and the cocktail party by othe) 2201 E. 46th St., Indianapolis 6, ind. 
suppliers. Over $1,000 worth of costume Sead me the fellowne bocks 

NATESA CONVENTION ELECTS _jewelry was given out to those attend “Printed Circuit Diagnosis Made Easy” (PC-1) 
The National Alliance of Televi- ing the main banquet. scaacibaih of theaioeses tea" OA) 

sion & Electronic Service Associations ge “Television Tube Location Guide” Vol. 9 (TGL-9) 

(NATESA) held its annual convention SERVICE STATIONS NEEDED enclosed. CT) Send Free Book List 

for 3% days in Chicago and elected a Two major manufacturers’ service 

new slate of officers: managers say they watch our lists of 
Mac Metoyer, Kansas City, Mo., local service organizations carefully 

president; Alphonse Benoit, Jr., New with a view to finding qualified service : 

Orleans, La., secretary general; Nelson — stations. One maker of top-quality audio wee (oviside U.S.A. priced slightly higher) a 


City Zone ___ State _ 
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From the time of its introduc- 
tion the JBL D130 has been 
recognized by audio authori 
ties as a unique achievement 
The D130 remains the only 
fifteen inch full range loud 
speaker with a 4” voice coil 
The large voice coil is made 
of aluminum ribbon wound 
edgewise. Thus, with small 
mass, a large amount of con- 
ductor is subject to the lines 
of force in the close-tolerance 
gap of the precision-machined 
Ainico V magnet. This gives 
the unit unmatched efficiency 
and superb transient re 
sponse. Further, the large 
voice coil stiffens the cone to 
form a rigid acoustic piston 
to provide clean, accurate, ex 
tended bass. The 4” dural cen 
ter dome, attached directly to 
the voice coil, is a large-area 
high frequency radiator. A pot 
structure of pure iron provides 
a low-reluctance return path 
for the magneto-motive force 
The magnet circuit is so care 
fully designed that stray fields 
are virtually non-existent 
Frame is a rigid aluminum 
casting. The JBL D130 is de 
signed for use in bass reflex 
and exponential horn acous 
tical enclosures When pro 
perly baffled and used as a 
direct radiator, it has a usable 
frequency range of 30-17,000 
c.p.s. For a detailed descrip 
tion, write for free bulletin 
$B1002 


A beautiful example of acous- 
tical precision craftsmanship 
is the JBL 075 High Frequency 
Unit, widely used with the 
D130. A highly original con 
cept, the 075 employs a ring 
radiator and annular exponen- 
tial horn;crosses over at 2500 
c.p.s 


A high frequency assembly 
frequently used with the JBL 
D130 is the 175DLH consist 
ing of a 1200 cycle crossover 
driver, expone 
90° projectior 


cal lens 


© 


A PRECISION 
TRANSDUCER 
OF CLASSICAL 
EXCELLENCE... 
THE JBL D130 


S B. LANSING SOUND, INC. 
3249 Casitas Avenue 
Los Angeles 39, California 
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gear said, “We are not 
trict service managers 


listing, and advising them 


lookout for 
issues of RADIO-ELECTRON 


It 


local listings 


ARKANSAS STATE MEET 


Almost 100 TV service 
ered in Little 
Arkansas to start a state 
A number of local grou} 
organized, 


Rock fr 


including _ tec] 


Little Rock, Fort Smith and Texa 


TAX WARRANTY WORK IN PA. 


Pennsylvania service 


been told by the State Sales 
ment that the service tecl 


collect state sales tax 
work done on in-warra 
service dealers have not 
the tax on such work. 


Tax De} 


? I 
Cla 


The Federation of Radio 


ice Associations asked G 
rence to sign the “whole 
would require distribut 
retail. The bill has been 
state Legislature. 
FRTSA also heard a 

licensing bil 
qualifications for rad 
service technicians. It 
by service groups bef 
duced in the state Leg 


proposed 


TUBE-LABELING 


labeling bill which would 
shot” reactivated tube 
time that it would clea 
surplus, rebuilt and 
tubes. The office of the 
General has sponsored 1 
ings for almost a year, 
Business Bureau coope 
sentatives of the Elect 
Association, National E 
tributors Association, Neé 
nicians’ groups and tubs 
in attendance. A bill is 
for the New York Leg 
will meet in January 

Special Assistant Atto 
Joseph Rothman said th: 
people had been very he 
been able to agree | 
on the method of labs 
ture tubes. 

Max Liebowitz, « 
Associated Radio—T\V 
N. Y., said that his 
the bill as it seemed 
if it provides a defi 
picture tubes. 


} 


SERVICE CHARGES 
Delegates attending 
lina Federation of E 
tions meeting filled 
their pricing pract 
figures indicate that 
for a service call w: 
and delivery, 
work, $10.90. They 


charging less thar 


for major shop wo 


D 


BILL FOR NY 
New York State is working on a 


IN N. ¢ 


( 


\ 








“PATENTS Upgrade Your Income with a First Class 
F.C.C. LICENSE 


Are ( ng your future or just 
rift t " is the time to get 
al ele the world’s fas 
gre dustry. Now is the 
———— — . : , : pat moupledem mam 
ial sansa IN SPACE time echnical knowledge, and 
Patent No. 2,871,344 rience he time to prepare 
for f tin to make your 

Henri GC. Busignies, Montclair, N. J. (Assigned to ITT, Nutley, N. J.) 5 
Microwaves travel along straight lines, mak- neutrons or ionized gas. Preferably, this zone 
ing it difficult or impossible to communicate is placed near one of the stations. The material GRANTHAM TRAINING PREPARES YOU 
over long distance. Here is a practical method may be dropped from a balloon (as shown) or 
of Electronics spe- 
ng in communi- 
paring students 
cense examina- 
available either 
resident classes 
nications Course 
»w to solder or 
ho r\ hassis from the 
REFLECTIVE ZONE OR LAYER alae ge . ae 8 ae oe 
; : bu f technical train 
to understand 
lich teaches you 


experi- 
antham 

theory 
practical 
yualify you for 
job security. 


RESIDENT CLASSES OR CORRESPONDENCE 


7 RESIDENT CLASSES The Grantham 
ANTENNA ‘ ANTENNA Con ectronics Course is 


\ > . d ffered t AY ind EVENING 
/ Cia S l Seattle, Kansas 

/ ity gt D.C. The DAY 

\ lays a week, from 

d pre pares you for 


courses 
yrrevious els tra nine feauired. 
saa kh ; : 5 I 1 
for overcoming the problem. An artificial “lens shot from a gun. It is replenished as required 
in the sky” is created to reflect the waves at intervals. CORRESPONDENCI TRAINING The 
off the artificial lens and on downward toward The directive antenna at each station should irantl ions Electronics 
the receiver. be equipped with a tracking control to point 1! ‘ y correspondence 
An ionized zone is created by scattering metal- for optimum communication and to allow for rom a of the School 
lic particles or by generating a cloud of drift of the ionized region. Thi prepare you quickly to 
ne ~ Tre y i I é tions because it pre- 

NUCLEAR BATTERY nts t ( principles of elec- 

Patent No. 2,900,535 ple “easy-to-grasp” 

flexander Thomas, Weston, Mass. ( Assigned to Tracerlab, Inc., Boston, Mass.) iT 7 : lea is tied in le ith 

nas . . . . ran cl new yrinciple 1s 
This battery is tiny but it can deliver a high between elements collects particles and _ thi , ‘ ¢ ple yA ain . lan- 
voltage for a long time. The active elements constitutes a current flow. , , ¢ ft. you understand the 
are lead dioxide and magnesium (or zinc) de- A typical battery contains 59 cells for a total fas ae certain. principle 
posited on opposite surfaces of a metal plate. of 115 volts. Saturation current is 1.4 ma you ‘ hnical language 
The plates are separated by mica spacers and seine size is less = 1 inch in diameter and i ) te t that principle. You 
surrounded by an ionized gas. pe ee . — h long. Battery life is in the order learn m«¢ P 7 1 less time, be- 
T pene ie : oH we idee a E © yeats : al A I é ory easy and inter- 
The gas 1% a mixture ,of tritium, hydroge a and The patent specification details the manufac- . 7 
argon. The latter remains ionized by the tritium turing processes including heat treatment, 


. . - ; s 
isotope. _The field enused by contact potential coatings, pumping of gases, etc. END 


GRANTHAM SCHOOL OF ELECTRONICS 


‘HI Fl’ YOU R SPEAKER Sou N D with 1505 N. Weste Ave., Hollywood 7, California 


ae 
F L FE X | ™ 0 N E _Lseeci SPECIAL INTRODUCTORY OFFER GRANTHAM SCHOOL OF ELECTRONICS 


To acquaint you with FLEXICONE 408 Marion Street, Seattle 4, Washington 
SPEAKER (oma ——\ Porter and Dietsch will give you e 

\ $3.25 5° x 7 

\ RESONANCE IMPROVEMENT KIT SS FREE OF COST, one $3 x 


YQ siny. fem: Sigh impyct  syeene GRANTHAM SCHOOL OF ELECTRONICS 
PRICE Kit at $3.00 during the next 45 days 3123 Gillham Road, Kansas City 9, Missouri 


~~ Speaker Housing with each Flexicone 
00 Tiny Tom’ Available in 6 colors: Brown, Grey, rs 
Speaker Pink, Green, Blue or Yellow. Install 
wh st b h 
Housing any ere or use on test benc GRANTHAM sc HOOL OF ELECTRONICS 


$6.25 VALUE FOR ONLY $3.00, post-paid 821—19tt 








Here’s what John Dodgson, Editor of Na- 
tional Radio Institute News of W ashington, 
D says about FLEXICONE: “After a _RUSH ORDER COUPON 
Flexicone treatment, a 12” speaker, which Bog 
had been resonating at 90 cps, dropped to 
41 cps. Listening tests clearly show the 
improvement . . . medium and high fre- 
quencies are cleaner and less harsh.” 











To; GRANTHAM SCHOOL OF ELECTRONICS 
Select addre from those listed above) 
Please send r your FREE booklet explain- 

how Grantham can prepare me for my 
derstand there is no 
obli gation a salesman will call. 


PORTER & DIETSCH, Dept. M 
2459 University Avenue St. Paul 14, Minn 


Gentlemen: Enclosed is my check for $3.00 

Please send me postpaid the $6.25 value, one 
$3.00 FLEXICONE KIT plus one $3.25 Tiny Tom 
Speoker Housing, (All for $3.00) State choice of 


| 

I 

[ 

| 

| 

“Tiny Tom'’ color | 
: | 
| 

| 

| 

| 


' 
| 
| 
| 
Softens outer edge of speaker cone | 
Improves frequency response and speaker tone | 
Easy 1-2-3 application | 
Reduces speaker cone resonance 10 to 40 cps 
One treatment lasts a speaker life-time | 
Greatly increases bass range | 
Each kit treats one 15", two 12”, four 8” or | 
six 6” speakers | 
| 


NAME 


Name 





Address 
City 
Stete 


All Porter and Dietsch products are protected 
by Lloyds of London 


IT 
PORTER & DIETSCH aiid 
2459 University Avenue St. Paul 14, Minn. 


_ ER ern eS i 8 ce ene ey cs cs esc enc eam cm cn se ums ems ee 


l 
I 
| 
| 
| 
| 
| 
ADDRESS sie oe 
| 
$2 J 
9 
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new 


STEREO TUNER model LT-77. 
Separate FM and AM tuners 
separate tuning meters and vol 
ume controls. Receives AM-FM 
simuleast stereo. FM 6 db down 
at 200-ke bandwidth, AM 6 db 


60 db 
10 db 
diode 
Radio, 


aica 33, 


8 ke. Hum over 
down, FM image rejection 
or more ll tubes and 
Metal cage.—Lafayette 
165-08 Liberty Ave., Jam 
N. ¥ 


down at 


STEREO TUNER AND CON- 
TROL model 100-1 complete 
ream ontrol center, separate 
FM and AM tuners on one cha 
FM sensit ty 1 volt AM 
or broad-band response, 
*rrite loop antenna, 10-k« 


whistle filter. T ape head play 


IT’S T 


i 


PRODUCTS 


aS | 
6 @'6 "6 @ 


back. Outputs for tape 
and center-channel 
Separate and 
trols each channel, 
scratch filters, 

reverse switches. 
mounting 
chassis 


recorder 


treble con- 
rumble and 
stereo balance, 
Provision for 
multiplex adapter on 
later. Distortion under 
0.2% at 5 volts output. 16 tubes 
plus 2 diodes. Case available. 
Fisher Radio Corp., 21-21 44th 
Drive, Long Island City 1, N. Y. 


STEREO AMPLIFIER model 
‘14 complete preamp-—control 
center and dual 14-watt ampli- 
fiers. Power amplifiers may be 
paralleled with preamp driving 
additional high-power exter- 
nal amplifier. Bass and treble 


bass 


amplifier. 


——e set 


= 


controls ganged, loudness and 
rumble filter switches. Selector 
switch for 2 speakers. Wired or 
kit. ~actounns Measurements 
Corp., 625 Broadway, New York 
12, N. y 


STEREO AMPLIFIER model 
20 LJ includes two 10-watt pow- 
er amplifiers and complete ster- 
eo preamp. Tape head inputs; 
ganged loudness, and treble 
controls. In leatherette case 
Grommes, Div. of Precision 
Electronics, Inc., 9101 King St., 
Franklin Park, Il. 

STEREO AMPLIFIER-preamp 
model SA-] combination, 14 
watts per channel, 6 input chan- 
nels including 2 magnetic phono 


bass 


and tape-head 
sion” control 

stereo channels 
and treble 


input, ‘“‘dimen- 
adjusts mix of 
Separate bass 
controls each chan 
nel, ganged volume controls. 3 
printed circuit boards.—Heath 
Co., Jenton Harbor, Mich. 


STEREO POWER AMPLI- 
FIER model HF’-87. 35 watts per 


FW. 
M WESTON 


an advanced new design for the 
WORLD'S FINEST PORTABLE ANALYZER 


Here’s an all-new version of the famous WESTON MODEL 


WESTON 
Sitiaemetla~ 


WORLD LEADER IN MEASUREMENT AND CONTROL 
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980 Volt-Ohm-Milliammeter . 


channel. Less than 
harmonic distortior 
output. Output four EL34’s 


ae 
con diode power rectifi Kit 
factory-wired. Bestvente In 
strument Co., Inc., 10 N 

ern Blvd., Long Islar ( 

LY 


STEREO AMPLIFIER 
model 883XY774. 2 complet 
amp-—control units, 


KIT 


two 


power amplifiers. 
nel speaker output 
under 0.5% at 2 
and noise 
input, rumble and 

Printed circuits ea 

and wiring. Allied R: adi | Corp 
100 N. Western A 

80, Ill. 


STEREO PREAMP 


RK I 


75 db dow 


KIT 


. . engineered to offer you 


@ INCREASED RANGE. High-voltage range has been ex- 


tended to 4000 volts. 


@ INCREASED SENSITIVITY. D-C sensitivity of 20,000 
ohms/volt; accuracy within 2% of full scale. 


IMPROVED SHIELDING. Cormag® mechanism assures 
positive magnetic shielding; housing shields against elec- 


trostatic interference. 


GREATER RUGGEDNESS. Spring-backed jewel move- 
ment resists shock, vibration; case is impact-resistant. 
Ohm-ranges are fuse-protected. 


SIMPLIFIED CONTROL. Single dial control for range 


and function switching. 


@ NEW COMPACTNESS. Size and weight are reduced for 
maximum convenience and portability. 


Order from your local Weston distributor. For information, write to 


Daystrom-Weston, Sales Division, Newark 12, N. J. 
840 Caledonia Rd., 


Daystrom, Ltd., 


Daystrom Int’l., 100 Empire St., 


In Canada: 


Toronto 19, Ont. Export: 


Newark 12, N. J 


RADIO-ELECTRONICS 





with the industry’s most positive 
anti-feedback characteristics 


LIST PRICES 
Model 77 
Illustrated 


Chrome Finish, $82.50; 
Gold Finish, $92.50 
Model 771 (Head only), 
Chrome Finish, $72.50; 
Gold Finish, $82.50 
Model G-77 (Complete 
with G-Stand), 

Chrome Finish, $97.45, 


When you're looking for the ultimate in cardioid microphones, consider 
these advanced features of Astatic’s Model 77 and see if you don’t agree that 
no other manufacturer has SO MUCH TO SING ABOUT—the most positive 
anti-feedback characteristics ever achieved, -18 db; exclusive Mylar diaphragm 
that is pop-proof and blast-proof, retains like-new flex properties for more 
years; an exclusive sintered bronze method of acoustic phase shifting that 
creates the industry’s top directional characteristics; -52 db output and 
exceptionally flat response through 30 to 15,000 cps. 

Do one thing for your own satisfaction. On your next installation, make 
a direct comparison of the Astatic 77 with any other cardioid. We'll guarantee 
—when anyone mentions the word “cardioid” again, you'll sing the praises 
of this incomparable Astatic instrument. 


THE 
i] 
lédlic CORPORATION, CONNEAUT, OHIO 


IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO 
EXPORT SALES: ROBURN AGENCIES INC. 431 GREENWICH ST. N.Y. 13, N.Y. USA. 


GO BY BRAND 
—GO BUY ASTATIC 


see ee renee te 


- ween petegeceqeren: HEF 
TITISAELUSLASBLEANILA Skat Show 


SINGING SOUNDS BETTER WHEN THERE'S AN ASTATIC MICROPHONE ABOUT 
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BECOME A RADIO TECHNICIAN 
for only $22.95 


BUILD 16 RADIO 


CIRCUITS AT HOME 


with the New Progressive 


RADIO “EDU-KIT"® 





All Guaranteed to Work! 


PRACTICAL 


only 
HOME 
RADIO 


jefe}! 3.) 3 i 


NOW INCLUDES 
* 12 RECEIVERS 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 





* No Knowledge of Radio 
Necessary 

* No Additional Parts or 
Tools needed 

* Excellent Background for TV 

* School Inquiries Invited 

* Attractively Gift Packed 











FREE EXTRAS 


@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER @ ELECTRIC 

SOLDERING IRON @ TESTER INSTRUCTION MANUAL e@ MEMBER- 

SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE e@ HI-Fi GUIDE 

@ QUIZZES e TY BOOK e FCC AMATEUR LICENSE TRAINING 

@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS 

@ ALIGNMENT TOOL @ WRENCH SET e CERTIFICATE OF MERIT 
@ VALUABLE DISCOUNT CARD 


WHAT THE ‘‘EDU-KIT'' OFFERS YOU 
The ‘‘Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at 
a rock beltam price designed to train Radio & Electronics Technicians, 
making use of the methods of home training ou will tearn radio 
construction basic Hi-Fi and TV repairs, code, FC amateur 
requirements 
You will tearn how to identify radio symbois, how to read and interpret sche- 
matics, how to mount and tayout radio parts. how to wire and solider, ow to operate 
electronic equipment, how to build radios. Today it is no longer necessary to spend 
hundreds of doliars for a radio course receive a basic education in radio, 
worth many times the smal! price you pay, 22.95 complete 


THE KIT FOR EVERYONE 
Kit'’ was specifically Prepared for any person who 
The ‘‘Edu-Kit’ as been used successfully by young 
by many Radio Schools and Ciubs in this country 
for training and rehabilitation of Armed Forces Personnel 
and Veterans throughout the world 

The Progressive Radio ‘‘Edu-Kit requires no instructor. All instructions are 

inctuded. Every step is carefully explained. You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 
The Progressive Radio Edu-Kit'’ is the foremost educational radio kit in the 
world is universally accepted as the standard in the field of electronics training. 
The Edu-Kit uses the modern educational principle of ‘Learn by Doing. 
Therefore, you will construct radio circuits, perform jobs and ‘eundust experiments 
ilustrate principles which you learn 
examining various radio parts incituded in the ‘‘Edu-Kit. 
» function and wiring of these parts. Then you build a 
his first P au will enjoy listening 
Practice testing and troubleshooting. 
radio, learn mor advanced theory and techniques. 
manner, and at your own rate, you will find — constructing more 
advanced multi-tube radio circuits and doing work li professional Radio 


the ‘‘Edu-Kit'’ course are sixteen Receiver, Transmitter, Code Oscil- 
Tracer and Signal tnjector circuits. These are not unprofessional 
' experiments but genuine radio circuits, constructed by means of 
wiring and soidering on metal chassis, plus the new method of radio 
Printed Circuitry.’ hese circuits operate on your regular 


servicing 


thorough, well-integrated and easily-learned radio course, 

pract rk as well as theory; troubleshooting in addi- 

training whether your purpose in learning radio be 

or job; progressively-arranged material, ranging from simple 

circuits to well-advanced topics in Hi-Fi_ and TV. Your studies will be further aided 
by Quiz materials and our well-known FREE Consuitation Service 


THE ‘‘EDU-KIT’' IS COMPLETE 
You will receive all parts and instructions necessa to build 16 different radio 
and electronics circuits guaranteed to operate. bur Kits contain tubes, tube 
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis- 
tubing, punched metal chassis, Instruction Man- 

etc 

» Printed Circuit materials, including Printed Circuit chas- 
hardware and instructions. You also receive a useful set of 
iron, and a self-powered Dynamic Radio & 
inctudes Code Instructions and the Pro- 
F.C.C.-type Questions and Answers for 
will also receive tessons for servicing with 
Progressive Signal injector, and a High 

Eve rything is yours to keep 
mae Con mn. Bg **t have repaired several 
sets for a made The ‘‘Edu paid for itself. | was ready 

to spend $240 for a Course, but | found your ad ro) ae for your Kit.’’ 


UNCONDITIONAL MONEY-BACK GUARANTEE 
The Progressive Radio Edu-Kit’’ has been solid to many thousands of indi- 
viduals, schools and organizations, public and private, throughout the world. It 
is recognized internationally as the ideal radio course 
popular demand the Progressive Radio ‘‘Edu-Kit'’ is now available in 
Spanish as wel! as English 
it is understood and agreed that should the Progressive Radio ‘‘Edu-Kit’’ be 
returned to Progressive Edu-Kits’’ tnc for any reason whatever, the pur- 
yo ee orice will be refunded in full, without quibbie or question, and without 
de! 
The high recognition which Progressive ‘‘Edu-Kits’’ Inc., has earned through 
many years of service to the public is due to its unconditional insistence 
the maintenance of perfect engineering, the highest instructional stand- 
and 100% adherence to its Unconditional Money-Back Guarantee. As 
do not have a single dissatisfied customer throughout the entire 





world 














ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 
CON 


DENSER KITS WORTH $7.00 
Send ‘‘Edu-Kit’’ Postpaid | enclose full payment of $22.95. 
Send ‘‘Edu-Kit'’ C.0.0 ' will pay $22.95 pius postage 
Send me FREE additional information describing ‘*Edu-Kit.'’ 


Name 


Address 
1186 Broadway, pet. 158G 


| Progressive “EDU-KITS” Inc. Hewlett 
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NEW PRODUCTS (Continued) 


plete control center. Tape head 
input 2 mv. Microphone input. 
Separate bass and treble con- 
trols, ganged volume. Loudness, 
rumble and scratch switches. 4 
ac outlets. Available factory- 
wired.—Acro Products Co., Kit 
Div., 410 Shurs Lane, Philadel- 
phia 28, Pa. 

STEREO SPEAKER systems 
Celestial-Satellite, 3 enclosures 
each. 2 stereo channels split 
above 350 cycles to satellite 8- 


inch cone speakers. Center unit 
handles bass frequencies. Deluxe 
system (shown) has 12-inch 
woofer response 20-20,000 cy- 
cles; economy system 8-inch 
driver, response 25—-16,000 cycles. 
—Lafayette Radio, 165-08 Lib- 
erty Ave., Jamaica 33, N. Y. 
STEREO SPEAKER SYSTEM 
Harmony Trio includes booklike 
speaker pair for stereo sound 
70—-15,000 cycles, bass-reinfore- 


Bass unit 
amplifier 


ing unit 30-100 cycles. 
uses extra 10-watt 
goes anywhere in room. Other 
speakers require 3 clean watts 
each. Units fused against burn- 
out.—Weathers Industries, Bar- 
rington Pike, Barrington, N. J 


SPEAKER KIT, bookshelf 
type. Separate woofer and dual 
tweeters. Crossover network in- 


cluded. Response 42 
cles 10 watts input, 
under 2% over 60 
Heath Co., Benton 
Mich. 


STEREO SPEAKER SYSTEM 
y Il Satellite speakers and 
woofer. Satellites 
pinup lamps, swivel 
include 2 cone tweet- 
Bass unit 8-inch 
ducted-port enclosure 
network to mix stereo 


14,000 ey- 
distortion 
cycles. 
Harbor, 


Galax 
mixed-bass 
mount like 
on mounts, 
ers each. 
woofer in 
with 


bass. Satellites 350-—14,000 cy 
woofer 36—-1,000 cycles. Impe 
ance 16 ohms. Available less er 
closures as kit—Jensen Mfg 
Co., 6601 S. Laramie Ave., Cl 
cago 38, Ill. 
STEREO 


ARM AND CAR 
TRIDGE te 


model 1-12 Ir 


grated unit includ 

II pickup. Track 

by sliding-sprir 

to 4 grams. Res} 

000 cycles withir 

arm mounts 

height adjusts i 
Dynaco, Inc., 3912-14 

ton Ave., Philadel phia 4, I 


STEREO PICKUP CONVER 
SION kit KB-70 f 


mode 


record changers 
for tone arm, 
two 3-foot at 
phono plugs, 
cartridge with 
styli. Respons é 
Standard Olson Ra- 
dio Warehouse, 260 S. |! 
St., Akron, Ohi 

STEREO RECORDER 
EL3536 t 


Continent 


10,000 


mount 


A 
al il 
or, 4 


4-track stereo, plays 

rack and mono tapes 
speeds: 7% to 1% inche 
second. Mixes crophons 

with phonograph or tuner 
Stereo he adphone jack 

watt power an 

one speaker 

available at 

external amplific r spea 
Crosstalk dow d North 
American Philips —o., Inc., High 
Fidelity Products  Div., 
Duffy Ave., Hicksville, N. ¥ 


STEREO LOU = CON- 
TROL, Stereo 


Ganged 
packaged resistor 
bination for loud 
Munson _effex 
Fits in place 
gain contro 


potent 


0.000 ot 


RADIO-ELECTRONICS 





NEW PRODUCTS (Continued) 


1 meg.—Centralab, 900 E. Keefe radio. Thumb switch for press- Strip lead-in connector, Quick- 
Ave., Milwaukee 1, Wis. to-talk or stay-on.—American .ok clamps, factory-assembled 
coe = Microphone Mfg. Co., Div. of oO snap out and lock in place.— 
MICROPHONES for Citizens GC-Textron, 412 S. Wyman St., Trio Mfg. Co., Griggsville, II. 
band use. Model SR9OR (lower Rockford, II. “ 
right in photo) carbon micro- q HEAVY-DUTY TOWER No. 
phone, 5-foot Koiled Kord, re- 45-OHM PA SPEAKERS. " 2 Outstanding rigidity up to 
sponse 200—4,000 cycles, output Models 844-45, 84:-45, 848-45, , ‘ — 
-38 db, push-to-talk switch for gisi7T-45 (shown) for 45-50- ; : i 
ohm intercom installation. Also : . , 
available 45-ohm voice-coil and abled by Ae pecaggy. 2 gp’ knob 
diaphragm kits for field replace- ~ Ps Y 00 > eaine 
i ae vera; ° . ronset, .0o oung : zg 
TS Sr CS CO 5 Wis Cie, a ale 2. 
Burbank, Calif. oe 
MASTER TV SYSTEM equip- Us 
ment includes model SA-23 all- = 





: - when properly guyed 

: lot-dip galvanized after weld- 

= aa eee ir Triangular sections, 26 

speakers from other impedances. ; inches per side, 10 feet long, 2- 

Electro-Voice, Inc., Buchanan, ni l-gauge a — 

Mich. : steel ri racing. ohn Manu- 

ciniaduela ion Atee 9 ‘ facturing Co., 116 Limestone, 
i sn in age B gn ig ECONOMY CAR RADIO model 4 Bellevue, Peoria, Ill. 

mache lene output, —55 db.— A TR Karadio for small imported band (54-88 me and 174-216 mc) HIGH-ACCURACY VOM , 

Turner Microphone Co., 909 °#"S or compact American autos. amplifier 38-db gain each band, : ‘sighs at ge 

17th St., N.E., Cedar Rapids, As he ea various outlet boxes, connectors, , 
Iowa. ' 


splitters, filters, and system ac et 5 ti 1 ia y pone . = 
cessories. Also miscellaneous fom Too. in tee : E “4 Fe 
HAND-HELD MICROPHONE crimping and other special tools aa sai A sige 
model D-11. Omnidirectional dy- —Entron, Inc., Box 287, Blad- 

namic, output —57 db, response 


ensburg, Md. 


All-in-one unit has 5-inch speak- C og ne ae ae . 
4 er, 6 tubes, tone control. 7 x 4 x “sess ing mode 1. i 
! 6% inches.—American Televi- Ve elements, gold anodized. No- 
sion & Radio Co., St. Paul 1, 
* Minn. 


a FM CAR CONVERTER model 


50-11,000 cycles, high impedance 3311 works from any 12-volt 
rewirable to low impedance at supply, plugs in between car : ; 

connector. For marine, PA, pag- antenna and AM car radio. Out- . - resistors, 
ing systems, amateur and police put 800 ke to car set. Afe dis- 4 knife 


gold-bonded diodes, 
edge pointer. — Simpson 





ym'):\ 4 FREE TRIAL! 
Yes, you get this big, brand new book, “150 Se / at i a “aa 
x ¥ , 


Radio-Television Picture Patterns and Dia- é ‘ 

grams Explained”, absolutely FREE! Complete WOW: \ 
11x22” Schematic Diagrams on leading models BIG ‘ 
Radio and TV Sets help cut your servicing 

time. Easy-to-read, large 8%x11” pages, with full instruc- 

tions on how to use the diagrams. A “must” in every BOOKS 
repair kit. You get this book as a FREE Gift for asking to IN ONE 
see Coyne’s new 7-book set, “Applied Practical Radio- 

Television”! GREAT SET! 
At Last! Money-Making “Know-How” 


On Transistors, Color TV and Servicing / 

Coyne’s great 7-volume set gives you all the e N ONEY! Just mail coupon for 7-volume set on 7 days free trial. 

answers to servicing problems—quickly! For We 11 Include. book of 150 TV-Radio Patterns & Diagrams. If you keep the 

basic know-how” that’s easy to understand 5 Years set, pay $3 in 7 days and $3 per month until $27.25 plus postage is paid. 

you'll find everything you want in Volumes 1 to Of Valuable (Cash price, only $24.95). Or you can return the library at our expense in 

5 on over 5000 practical facts and data. Every Supplements 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of 

step from fundamentals to installing, servicing TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW! 

and trouble-shooting all types of radio and TV = 

sets. So up-to-date it includes te — Fa = = 

COLOR TV and UHF. All this plus Volume 7— ‘ sf'} } i 

TRANSISTOR CIRCUITS—the most complete ’ J:1 4 :10)0) Ont '14 1) ele del 

book ever published on the applications of tran- With your set you also 

sistors in electronics. New! Set has colorful de- get Coyne’s annual Sup- | Educational Book Publishing Division 

sign, washable covers. my yd saggy FREE | COYNE ELECTRICAL SCHOOL, Dept. B9-T! 
; ' or ars. Keeps your | 

EXTRA! 868-Pa e TV Cycloped a Included! set eete- date on every. 1501 W. Congress Pkwy., Chicago 7, Ill. 

For speedy on-the-job use, you also get Vol. 6—famous thing that will be new | YES! Send 7-Volume “* 

Coyne CYCLOPEDIA. Answers problems on servicing, in radio, television, 

alignment, installation, etc. in easy ABC order. Use electronics and elec- 

this 7-volume TV-RADIO LIBRARY FREE for 7 days; tricity. Name 

get the Servicing Book FREE! 


Address 


5 City ay ernencr ene” Zone State 
Where Employed | 
(C0 Check here if you want library sent C.0.D. You pay postman $24. 95 plus C. 0. D. 
postage on delivery. 7-day money-back guarantee | 


re 


\# 
Ki 


QA 
aa 
wid 
seaaiaoae 


gi nawnwssnt 





Applied Practical Radio-Television” for 7 Gaye FREE TRIAL 
per your offer. Incluje TV-Radio Patterns & Diagram Book FRE 
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NEW PRODUCTS (Continued) 


Electric Co., 5200 W. Kinzie St., : types. Insulated sleeves 

Chicago 44, Il. ; coded for wire size. Assor 
CRT REJUVENATOR TEST- wa : ment kits with or with 

ER model 440 CRT. Combina- er : ' 

tion instrument checks leakage, 


while lubricating. Superex 
Electronics Corp., 4-6 Radford 
Place, Yonkers, N. Y. 


MINIATURE ELECTROLYTIC 
800 multipurpose test instru- tubular capacitors in plastic 
ment. Audio oscillator 20—30,000 
cycles. Ac vtvm 6 ranges .01 to y 
300 volts. Audio wattmeter 0.15 


mw to 150 watts. IM and har- crimping tool.—Vaco Products 
ric Tt (fr 


shorts, restore brightness. For monic distortion meter. Db me- Le, 317 &. © 

all color and black-and-white ter 40 to +52 db.—Winston . a, On. 

CRT’s._B & K Mfg. Co., 3726 Electronics, Div. of Jetronic In- a“ MATCHED OUTPUT TUBES 
dustries, 4000 N.W. 28th St. } 


N Southport Ave Chicago 13, ’ T TT . - in pairs for est halance 
” . : , cases. Type PTT for transistor 
=Til. Miami, Fla . f critical output circuits 


gas content, estimates remain- 
ing life of picture tubes. Repair 


circuitry and miniature assem- 
DC POWER SUPPLY model PLANETARY BALL DRIVE blies. Temperature rating 30 lowest pos 

EFBR for continuous operation units, Jackson model 4511 fric- to 65°C, Selection of capaci- push-pt ul ( re lits. Outy 

servicing and developing tran- . tances at 3 to 50 volts.—Aero- EL84, EL34, 6CA 


. : ; yy and F7ZR20 
sistor circuits, aircraft, radios vox Corp., New Bedford, Mass EZ80 and EZ 
a number of 


and electronics, autos and ma- WIRE WOUND CONTROLS amplifiers.—Fisher Radio Corp.. 
for printed-circuit applications. 21-21 44th Drive, Long | 
Modified terminals inserted into City 3, N.Y 
rinted wiring bos s for dip = . 
n virw ards for dij AM TUNER KIT 
94. Choice of 14 


pass; tune 


tion shaft ratio reducer for tun- 
ing capacitors and _ precision ; 
controls. Ratio 6 to 1. Model ri and 
available without flange (shown 


ers: bu 
1 
{ 

with flange) or mounting lugs L0-ke 


craft. Continuously vari M. Swedgal Electronics, 258 po ry 

able current 0-16 volts up t 3roadway, New York 7, N. Y. eee 
ans 0-32 volt ‘ output 0 
Y Ss, ja VO $s up ar . ~ ~ ee oh Oa vain 4 s ratio. Als« 
Under 10-mv ripple at fu oad. pe resend aby sae — Jdeeis Sizes up to 2 watts ra sa is 

Electro Products Laborator- ee. ee ee, ee Clarostat Mfg. Co, Ine. Bivd. Long I 
jes. Eme.. 4500 N. Ravenswood ‘tyPe ea2 with long thin needle Dever. 0. 8 , » LONE 
“yd ( 5 ees 10. Ill for injecting cleaner into small Mitre ts . 
pete Pe teins: Sm _ openings in controls or tuners. SOLDERLESS TERMINALS, Ail specifications on these pages are 
STEREO ANALYZER mode Detergentlike chemical cleans sulated. 5 spade and 13 ring from manufacturers’ data. 


CITIZENS — ELECTRONIC 


ORGAN 


BROADCASTER = 


CB-100 6h | YOURSELF 
SAVE! 


Now you can own a professional electronic organ and 
/ Save up to 50% on an easy pay-as-you-build plar 
low cost, The world famous ARTISAN ORGAN 


from the popular 2-r 


smartly styled, ihn wuabeidie Selestieed 
practical and sturdy TICENSE REGUIRG! _tdagen semen etna 


tions, pictorial diagrar j 
2-way 3-channel SUPPLIED .. NO TESTS,.NO EXAMININTION ideal spare-time project for anyone 
, FREE LITERATURE on REQUEST 


Radio Station 7 eececeaes Get the Artisan Story bet 


any Organ, Kit 


‘ 





complete . ig ARTISAN ry New Home of 
: f : MUSIC HALL ! ARTISAN ORGANS 
a ~ ———— 
ORGAN 
KITS 


and 
~- COMPONENTS 


ELECTRONIC 


ORGAN ARTS, INC, 
4949 YORK BLVD., Dept.REI! 
LOS ANGELES 42. CALIF. 


BEST IN HI-FI VALUES! 


<9 AH orders rushed to yo 
‘ oe DELA in facto sealed carto! 
GIL \OBE electronics linen! 


DIVISION OF TEXTRON ELECTRONICS, INC. 








Write for free catalog 


° . Road 
audi:/n 25-E Oxford Roa 


3421 W. BROADWAY - COUNCIL BLUFFS, IA. Messepegne, New Wal 
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ACCOLADES AGAIN! _ irssssner twosier' si sny' price" fovted ‘ana 


ELECTROSTAT-3 


REALISTIC $9 7 50 


$2 Down 


Tweeters come and tweeters go—but one, and only 
one, is here to stay! “‘Best. value at any price’, 
again say the laboratory testers! (And “best 
tweeter I've ever heard’’, say literally thousands of 
Electrostat-3 owners!). When used with any of the 
better high compliance speakers—or any speaker, 
for that matter—Realistic’s Electrostat-3 delivers 
a uniquely smooth response to 25,000 eps and be- 
yond. It adds a musical transparency you've rarely, 
if ever, heard before! Exclusive Realistic design 
has 3 electrostatic elements for 120° sound disper- 
sion, built-in double-fused AC supply for true elec- 
trostatic operation, and every unit is automatically 
tested for frequency response on a Bruel and Kjaer. 
The most vainly imitated tweeter in audio history! 
Complete, in handsome furniture-finish cabinet 


Wwe 


measuring 11%” x 5%” x 44%” deep. Ship. wt. 7 Ibs. 





REALISTIC 
FULL-RANGE ELECTROSTAT-4 Crossover Network 
$5 Down for Electrostat-3 


NOW .. . world’s first 
and only complete-range 
(30-25,000 eps) speaker 
system incorporating — 
and especially designed 
for — a built-in Electro- 
stat-3! 

“Magnificence goes full- 
range” in a complete 3- 
way “pneumatic compres- 
sion” speaker system built 
with, around and for the 
sensational Electrostat-3 
tweeter! (With “lows” 
and middles that match Designed for the Electrostat-3 may be 
the quality of those “ 
“highs”!). New Electro- used with any 8 or 16 ohm tweeter-woofer 
stat-4 features built-in combination. 5000 cps crossover plus 
Electrostat-3, new-design built-in low frequency attenuator control 
mid-range cone speaker, 
amazingly rugged high for perfect tweeter-woofer balance. Screw 
compliance woofer, self- terminals, no soldering. Ship. wt. 2 Ibs. 
enclosed built-in 3-way 
Crossover with polarizing 
supply and a complete set 
of rear panel balance con- 


wrote, Completely sealed RADIO SHACK CORPORATION, Dept. 11E 


d enclosed in fine furni- 
turesfinish cabinet. 24%” 730 Commonwealth Ave., Boston 17, Mass. 


x 13%” x 11” deep. Ship. 1 Send FREE Bargain Bulletins 

wt. 41 Ibs. 12-months subscription FREE. Famous Radio 

Shack Bargain Bulletins give you first crack 

at hi-fi, ‘“‘ham’’, optical, record VALUES! 

Send 1960 Electronic Guide 

Over 40,000 items, plus articles, illustrations, 

etc. 312 book-size 82 x 11 pages. Biggest, 

most valuable handbook ever! Only 35c. 

Send Electrostat-3 tweeter, No, 36CX017Y 

(mahogany) @ $27.50 

8-ohm Crossover network, No. 911534 @ $6.95 

FREE Bargain Bulletins 1960 Electronic Guide a ee ee Soe eee ae 

’ : es Phan Electrostat-4 yar system, No. 90LX243 

(mahogany) @ $119.50 

Radio Shack’s Complete Stereo System... 1 Complete stereo system, No. 921X195 @ 
$96.50 


STEREO the sound that fooled the experts 
SURPRISE! in a recent hi-fi magazine article! Name__ 


Address_ — 


A component hi-fi stereo sys- $5 DOWN +9 50 Cit z . _ 
4 . on ee 





























tem at a price actually less 2 
than a mediocre phonograph! (C) Check ( Money Order 0 C.0.D. 


Famous imported British 
Monarch 4-speed_ intermix : 
nen, ao eat RADIO SHACK 


tridge with diamond stylus, | 3 | : Cc oO R Pp oO R A T " red N 





new Realistic Stereo-7 ampli- 
fier, 2 Realistic Solo-I speaker 
systems (cabinets included! ). 
Nothing else to buy in the 
system the experts now call 


the “stereo buy of the year’’! 
Ship. wt. 47 lbs. 


167 WASHINGTON STREET, BOSTON 8, MASS 
730 COMMONWEALTH AVENUE, BOSTON 17, MAS 
230-234 CROWN STREET. NEW HAVEN 10. CONN 
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FABULOUS Pre- with every 
Christmas we: 12-PAK 


order 


TREASURE ¥ 
CHEST 


Sereates | 





TREBLE-BASS TONE CONTROL 
This treble—bass tone control 

LEKTRON’S fabulous FREE Treasure Chest | t° 28semble. You can get all th 

2nd FREE CHRISTMAS GIFT! | includes: transistor, diode, resistors, conden- |). i porbeeimee uted Sa ae 


PICK ANY PACK BELOW FREE sers, controls worth $15.00 — all prepacked | The circuit is added to the audi 


WITH EVERY 12-PAK ORDER! in a handy “useful chest” to save you money! | Put stage. In the schematic you 
note that potentiometer R is conn 


POLY PAKS . 16 ave Canaritar ¢ 
$2.50 SUN BATTERY: similar to B2M; 1” long to form two arms. Capacit« l 


10 VOLUME CONTROLS: some W/switches. Reg. $9 for a very arm A and capacitor C2 and choke Cl 

15 ROTARY SWITCHES. asstd. gangs. Reg. $12 LIMITED are in series in arm B. Both arms ars 

pat n0, cess neleagmay acl. 266. Reg. 918 connected to the plate of the audio out 
He i 150 600 cs. & 

$2 16-END WRENCH iaareen re : 15 a to eins TIME at... put tube. R1’s slider goes to the chass 

15 Red MOLDED TIP JACKS: for testers & std. tips 

50 PLUGS /RECEPT'LS: audio, pwr, bat‘y. $7-Reg 

20-pc DRILL SET: 1/16 thru 14” x 64ths 

2 VARI-LOOPSTICKS: 540-1500 ks« Tran radios 

$25 SURPRISE PAK: large a t. radio-TV parts 

60 TERMINAL STRIPS: solder-lug, binding, 10 types 

40 Hi-Q COND'S'RS: porcelatr NPOs too Reg 

















60 TUSULARS; paper, molded. 0.00025 ground, 
T to 000 Reg. $14 
L 


. ieir: Feams, saws, copes, shapes, The choke’s action opposes that of 
> Ww land or power drills . ‘ 
2 TRANSISTOR VARIABLES: q., 2” shaft. capacitor C2. It has a very high imped 
pote CONDENSERS: Y tre ance to currents of higher frequencies 
co. Ve, yet easily passes those of lower fre 
60 RADIO-TV s nsulatic ° 
Reg. 17, some reg. $ quencies. 
300- FT. hooKur “WIRE: tinn asstd. siz T h th = “ k 
colors e s° 2e 7 a ror Ss ASS! neé 
& RCA PLUG-N-JACK: sets inatched o see how the circuit works, assum 
that R’s arm is all the way to the left 





20 ARTIST BRUSHES: 100% bristle. Reg. $2.50 
12-HR. CLOCK: penlite cell powered 

6 SILICON DIODES: Syiv. 1N22, 1N23. Reg. 836 
$7 POSTAGE STAMP MIKE: cr t 10-7000 cps 
70 ONE WATTERS: asstd al carbons, 50% too. 
2 TRANSISTOR IF'S: i 

$5 HEARING AID PHONE: cr 

30 ASSTD, MOLDED CONDENSERS: finest made 
10 ELECTROLYTICS: 10-500mf-450VD¢ $12-val 
8 SUS-MINI SOCKETS: for tra: tors. Mica-fill 
10 POLY BOXES: plastic, snap locks, hinged 

8 GERMANIUM DIODES: gia sealed, lead 

35 DISC CONDENSERS: to 3000 VDC. $5-reg 

20 PILOT LIGHTS:mini, bay, screw types; 2V to 6V 
5S JEWELERS SCREWDRIVERS: submini work 

35 TUBE SOCKETS: 4-0 pin hield-based $10-reg 
WIRE STRIPPER: cut 2 16 thru # 22 hookup 
2 NPN TRANSISTORS: used in popular radios 


nut screw J 4 . is ‘esistanc i 
1500 pcs HARDWARE: nuts, screws, etc. $6-val ae RSE AEE WERE accel Gala, Now there is no resistance in 
2 SELENIUM RECTIFIERS: AC-DC, 65 mil 


Pp 
3 TRANSITRON SEMI CONDUCTORS bance cated ltt - . | instead all the resistance - 
6 AC-DC LINE CORDS | Free Surprise Gift With Every Order! | | The audio output from the ti 
. . P rings | divides at point Z. There is littl 
FREE! Write for giant bargain catalog—year’s subscription | frequency loss in the capacit 


RDER BY BLACK . E - most of the high frequen ies are pas 
| MINIMUM gnome | HEADLINES. i.e to VOLUME 
2P 


‘oly Paks per order CONTROLS — J ‘ 1 131 Everett Ave. on to ground. This gives the ece 
r 7 i ie » @ "£ 2e ass ome 
postage; excess returned ¢.0 fore, bee dean N CHELSEA 50, Mass. § | OF amplifier a deep bass ton 
rated, net days INCLUDE POSTA ZONE i 4 , : es 9 t 
(Canada \peotage, “G86 ist ib.; 28¢ ea “ aa" ‘.. > address. If you turn the pot Sarma ne 


to the right, arm A contains 100,( 
ohms resistance and there is no hig 
frequency loss. Now current t 

> 


through arm B is shunte« » groul 
In this case, only the low frequen 
> are lost because the choke looks lik 
large resistor to high frequencies a 


does not shunt them while | 
quencies see little resistance 
grounded. This gives a trebl 


RADIO-ELECTRONICS pays $3.00 for good the output. By adjusting R 


O1 to 12 


AUDIO OUTPUT Z____OUTPUT TRANS 


ARM A ARM 8 SG 


gs — 
: and cc rs ubs | “ 
uses, audi tc. Reg 0 
ERS: « value « “ y 
1 oe. Reg. $12 aes (2 / 
n J acs. Vari , \ 
STORS: insulated rbon: 1¢ a! B+ | 

10 ohms to 10 megs teg i 
“ROLLS MICRO-WIRE: 224 thru 252 | Cit . 
fc or transistor, sub-mini circuits 

* POWER MOTORS: 2 to 6VDC? pen y, 
powered Perm magn ze: 11 ne 


‘SILVER’ MICAS: finest 1 
ante values. Re $25, some reg 
20 HI-Q MOLDED OILS: condensers 1 
commercial-gov't eqpt -l mf t« 
Reg $40 
1s SEALED" CIRCUITS: bu 
| agg coupling circuits rr 

$9 


eg 
mint GEIGER COUNTER vusE: 
ation detection uses lon i 
30 POWER RESISTORS: WW 5 to 50 to 10K 
Vitreous oo Reg 


ooo Oo oo OOO000000o0o0ooono0n0 























- 


control the amount of the |} 
frequencies in the output 
Lytle 


cartoon ideas and $15 and up for finished work. 


SIMPLE SIGNAL GENERATOR 


. . This generator can be used on alm 
Radio-Elec UTS Ore ey ; ; any frequency range in both broadca 
eee eS me ‘ radio and TV. It is very easy and cor 


paratively inexpensive to build. B 
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NOTEWORTHY CIRCUITS (Continued) | M p Q OV 2 


6C4 6BQ7-A your 


BLOCKING OSC TRANS MOD RF OSC OUTPUT 


: i as - ; . 
_SEC ep Ws Ly — | FREQUENCY amplifier 
le. 3v9 |-0047 © } T 4 | |SELECTOR 
. 7 re 
Y 5S ways 


with the 


® 
Amperex 


GZ34/SAR4 
RECTIFIER 


st hg 


RF OUTPUT 


iG 


(00000 


4 > 6807-A ? A LOW-IMPEDANCE, INDIRECTLY HEATED, FULL- 
WAVE RECTIFIER WITH 250 MA OUTPUT CAPACITY 


: hs 4 . The unique AMPEREX GZ34 replaces with- 
audio and video circuits can be checked = superhet radio. A 2,000-ohm level con- out circuit changes, in the uae a 


with this unit. When connected to the’ trol regulates the rf output.—Wm. R. | amplifier circuits, an entire line of popular, 

antenna of a TV receiver, it produces Shippee END | heavy-duty 5-volt rectifiers — 5U4G, 5V4G, 

both audio signals and horizontal bars : 5T4, etc. — with the following benefits: 

on the screen. we ’ ® Better voltage regulation due to lowered 
The blocking oscillator transformer ' power suppy Enpecences 

is a small filament type—117-volt pri- 


nary, 6.3-volt secondary. If the 6C4 ‘ 
= oe , ptegees : alls Se Added filter condenser protection due to 
does not oscillate, reverse the trans- C Zz reduced surge; 

former’s secondary I 2ads. The FRE- Ay : Ns \ Cooler operation due to lower voltage 
QUENCY SELECTOR switch may have as reas ‘ : drop; 

many positions as desired. The coils so Oxf! | Protection of costly power output tubes 
are left to’ the constructor’s design. I ™~ fates 7" through delayed warm-up. 

used coils from old radio and TV re- \ . ‘ a Ask your Amperex distributor about Amperex voltage 
ceivers. Coils for TV channels should amplifier, rectifier and ovtpu? tubes for hi-fi circuits 
be open-wound on a %-inch form. Try = a 

ia 5 turns of No 18 insulated wire nee 5 Fg I A poerex 

é ‘ s s ° Q Ss é Pe. = 

ae ax Beige — a a rade =<85\ ELECTRONIC CORP. 
C is a dual-stator tuning capacitor ~SI SSM 230 Duffy Avenue 
which can be removed from an old “This one doesn’t feel right.” we Hickeville, L.1.,N.¥- 


Aid 


5 


® Higher power supply output voltage for 
more power; 





bot Out : : New ADDITIONAL 1959 TV Volume 


: , ‘ LARGE MANUAL COVERS NEWEST 1959 TV SETS 
iat Chen REDITIONAN:; EARLIER TV VOLUMES STILL SOLD AT ONLY $3 








Pisiehe AMAZING BARGAINS ipreme TW manuals supply all needed 


Television Supreme twin 1959 TV manuals are the # ‘ ‘ t , turer. Here is helpful, 
; scoop of the year. Cover all sets of all im- f prepared data. It will 
Serscing Information portant makes. New AppITIONAL 1959 TV illy n e TV servicing and adjustment 
volume gives you the very latest material y fo } 67,000 servicemen who 
Your price for this mammoth manual 18 t . nt , 4} with Sl PREME 
only $3. Supreme super values defy compe- ‘ ; nap Rata aga se 
tition. Each prior-year manual (at only $3 st ted + ards ; ethos poe ice 
has a whole year of service material. Each n eens ed changes, wave-forms, 
volume covers different material, from 1948 itages, ¢« se giant-size diagrams. 


— L to latest 1959 sets. Include circuits, wave- 
These two 1959 TV volumes cover practically all sets f alig » Itage che ae . AT LOWEST COST 
orms, alignment, voltage charts, service 
of all makes. The new ADDITIONAL 1959 TV manual in- $ ; ; 3 t 1 to help 
cludes material almost to the minute. Each giant manual hints, changes, and double-spread diagrams re ervic ; - : erla . ) , 
cas 192 pages of service data and repair hints — a ae i J ; alee ) pert rk double-quick; anc 
changes, double-size circuits. Special price, each only. Practic ally tell you how to make every ced ; per annual volume. Be 
repair. More pages, more . I model by carrying In 
TELEVISION SERVICING COURSE Sa gee cian dy to repair any model by carrying in 
Let this new course help you in TV servicing. os : oar ; a, Humes Listes 

TYelevision Amazing bargain, complete, only $3, full price for data per dollar of cos pon below rt ne of the new 1959 TV 
* all lessons. Giant in size, mammoth in scope, To get the best for less, 1anuals t what an amazing bargain 

Servicing Com® topics just like a $200.00 correspondence course get Supreme manuals. : ey $3. See no-risk coupon 





























Lessons on picture faults, circuits, adjustments, ecncccecccccccccccccsesceuccesacecescscesseccesccess 


short-cuts, UHF, alignment facts, hints 


A & antenna problems, trouble-shooting, test ‘3 NO-RISK TRIAL ORDER COUPON 


equipment, picture analysis. Special, only 


poche RADIO DIAGRAMS —; SUPREME PUBLICATIONS, 1760 Bolsom Rd., Highlond Por, IL. 


Supreme is your best source for all OD 1959 Popular RADIO Rush t ecked below and 
se R oes yey and pncnmen —_. > 1958 ennai Manuals Radio nu S faction guaranteed 
, overs everything from the most recent 195 - 
~ 1957 
Mast - Often - Needed radios to pre-war old-timers; home radios, J 195 56 { (st soly $950 rm. Additional 1959 Television M on $3. 
it sets, combinations, changers, stereo a , MI 7 3. 
: Z i Early 1959 Television $3. 1958 TV, $ 
1959 and 1 ortables. Sensational values. Only © 1955 Radio Manual, only $2 mee bine ba oe anitian dha ae 
<. 2 ft J plume Every manual has C) 1954 > ° ‘ 
yematics, all needed align } 1953 | \ Feces annee 1956 TV M $3 Additional 1955 TV, $3. 
Ri ADIO ment facts, printed boards, voltage val 1 1952 RADIO volumes Early 1955, $3 1954 TV. $3 1953 TV. $3 
] 
J 


——— re 














MS trimmers, dial stringing, and helpful hints. 1951 tony $950 1952 TV, $3 1951 TV, $3 1949 TV, $3 
~ Volumes are large in size 8%x11 inches, 1950 | at only 250 o pee Manual, $1.80 
DILAGR RA about 190 pages. See coupon at right for F 1949 each... 1948 TV, $3 ecriedipeiedhartstaibeedne _ 


and Servicing Informaton a complete list of these radio manuals. —> THIS GROUP New Television Servicing Course, complet : $3. 


Supreme Publications {8 y 


Sold by All Leading Parts Jobbers 1926-1988 Manual, $2.59 


] Radio and TV Master Index, 25¢ 
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Introducing... 
“Jewels In Tools’”’ 


lished chrome shafts (drilled 124” 
’ fo — looks, long life 


@ Extra hard, machined sockets 
that “‘won't-round-out”’ 


@..: 
Special 3 
Offer! 


Voltage Checker and Probe 
INCLUDED with purchase of two 


New Design VACO Nut Drivers. This is a 
$2.50 value for only $1.79 net. Instructions 
for using Voltage Checker included. A real “‘buy’’! 


s 
See Your Parts Jobber, Today! P3 ONLY—$] 79 


VACO PRODUCTS COMPANY, 317 East Ontario St., 


Chicago 11, Illinois 


In Canada: ATLAS RADIO CORP., Toronto 19, Ontario 





26. 


The December issue of RADIO-ELECTRONICS (with the complete 
1959 Annual Index of articles and departments) on sale Nov. 


Reserve your copy now at your local dealer’s! 











ONE CENT SALE 
BUY ONE AT OUR REGULAR LOW PRICE 
AND GET THE SECOND FOR ONLY 1 ¢ MORE 


CITIZENS BAND TRANSMITTER (27 
MC) chassis complete with crystal. 
$9.99 ea. two for $10.00. 
TRANSMITTER similar to above but 
with 5 watt RF stage instead of 1 watt. 
$14.99 ea. two for $15.00. 
CITIZENS BAND RECEIVER chassis 
tunable through all 22 channels. Com- 
plete with audio amplifier. $9.99 ea. 
two for $10.00, 
AMATEUR BAND TRANSCEIVER 
(144-148 MC) chassis with dual VHF 
triodes for walkie-talkie radiophone. 
$9.99 ea. two for $10.00. 
MICROPHONE High output 200 ohm 
carbon with terminal lugs. $1.49 ea. 
two for $1.50. 
COILED CORD 4 conductor 11” tele- 
phone cord. Extends to over 4 ft. .99 
ea. two for $1.00. 
KIT OF PARTS for AM-FM VHF radio 
receiver. Tunable from 80-200 me. which 
includes U. S. satellite frequencies. 
$6.99 ea. two for $7.00. 
TRANSISTOR AUDIO AMPLIFIER 
gives 50X voltage gain on low level sig- 
nals, Operates on 1% volts. $3.99 ea. 
two for $4.00. 
SUPER SPECIAL: 25 watt, 30 to 40 
me. crystal controlled FM radiophone 
mobile transmitter with 8 tubes and 
dynamotor power supply. Orig. cost 
over $300.00. Can be converted to Citi- 
zens Band. Used good condition $24.99 
ea. two for $25.00 F.O.B. Hollis, N. Y. 
LIMITED QUANTITY— 
NO LITERATURE OR CATALOG 
Remit in full. Include — postage. 
No C.0O.D." 


VANGUARD ELECTRONIC LABS. 


Box 12-RE-11 Hollis 23, N.Y. 














ANOTHER GREAT 


TRIO 


TV ANTENNA FEATURE 


wing dipole and 
wing director 








st powerful combination 

g Dipole contains 3 active 

t n the highs, forward Vee 
w band section, pius inte 
ector. The Wing Director 

m results from the 


Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Choose from Trio’s complete Zephyr and 
Color Series Antennas. 


bi Manufacturing Company 


GRIGGSVILLE, ILLINOIS 
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EASY WIRE MEASURING 
When a do-it-yourself customer comes 
to the shop for a length of TV lead-i1 
or other wire, do you usually measure 
out the right amount with a yardstick 
or tape measure? Unless only a very 
short length is needed, that’s doing it 
the hard way. It’s easier if you measure 
a length of your shop floor and mark 
it off at 1-foot and 14-foot interval: 
with colored paint. Use red paint 
1-foot intervals; yellow or green for % 
foot marks. Using this giant yardstick 
to measure wire will save you time and 
effort.—John A. Comstock 


IMPROVE PORTABLE RECORD 
PLAYERS 

Many “economy” portable 
players are now in use. Most are 
by teenagers who need all the volun 
they can get while dancing. To get 
sufficient volume the gain contro] must 
be fully advanced, but often this 
still not quite enough. Especially afte 
the pickup’s output drops becauss 
aging. 

These record players feature a one 
tube audio amplifier which is stripped 


ADD .O1/ [Ado .017600V ] [Ado .017600V ] 


‘pled 


to the basic essentials, a wi 
the schematic. But for less thar 
dollar, gain and quality of reproduct 
of such an amplifier can be gre 
improved. Simply connect a 50-uf 
volt electrolytic 
resistor. This increases gain by « 
inating the degeneration in the cat} 
circuit. Any advantage that a1 
bypassed cathode may have in reducing 
distortion is offset by the small speak: 
these record players have. 

To improve the quality of reproduc 
tion, connect a .01-uf 600-volt capacit 
across the output transformer’s | 
mary. This eliminates most of 
record surface noise, acting as a 
control, and prevents saturation 
output transformer by high frequen 
Today’s hi-fi LP’s and 45’s really 
tain plenty of high frequencies 
sure to use a 600-volt capacitor as « 


across the cat 
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TRY THIS ONE (Continued) 


of lower voltage may short due to the 
high peak voltages generated by the 
transformer’s inductance.—Albert J. 
Krukowski 


HIGH-Q IF TRANSFORMERS 

Many experimenters do not like to 
use extremely high-Q if transformers 
in their receivers since they usually 
tend to make the if stages unstable. 
Instead, they use lower-Q transformers 
to make the stages stable at rated tube 
gain. However, I find that it is better 
to use the hottest iron-core if trans- 
formers, even if they do oscillate. The 
cathode and screen resistors for the 
tubes are simply increased in value to 
reduce tube gain and make the stages 
stable. In the end, overall gain is about 
the same, but selectivity is much better. 
—Charles Erwin Cohn 


INSULATE LINE SPLICES 

When a length of ribbon TV lead 
has to be spliced, it’s best not to tape 
the splice. Tape will cause appreciable 
signal when it becomes wet with 
rain. Instead, take a spare piece of the 


loss 


line and cover and fill in the gap 
between the conductors with melted 
insulation. This is probably the best 
low-loss insulating technique devised. 
There is much less chance of upsetting 
line impedance with this insulating 
technique.—Scott Mock END 


SA(ERNO 
that gun or we will all go 
together.” 


“Drop 
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Transistor Radio Servicing 
OFM BB ol-me a llelil vam odcehie-tel l= 


The ONLY Complete Transistor Radio Service Lab 
Everything you need for less than °50 


Check. Transistors, Diodes, Rectifiers .. . 


SENCORE TRC4 TRANSISTOR CHECKER 


Accurately checks all transistors in hearing aids, 
radios and power transistors in auto radios. Tests 
for opens, shorts, leakage, current gain. Measures 
forward-reverse current ratio on all crystal diodes. 
Measures forward and reverse currents on selenium 
rectifiers. With set-up chart for accurate checking 
of each transistor. Size, 5x414x2!4". With n 4795 


batteries. DEALER NET.. 
Replace Batteries During Repair. . . 
SENCORE PS103 BATTERY ELIMINATOR 


All-new “Transi-Pak,” twin to TRC4 Checker 
above. Provides variable DC voltage to 24 volts: 
1.5-volt biasing tap ( a‘*must” for servicing Philco 
and Sylvania radios). Metered current output, to 
100 ma. Handles 200-ma peaks. Two 200-mfd 
electrolytics provide proper filtering and low out- 
put impedance. No hum or feedback problems 
Ideal for alignment using station signal; adjust IF 
slugs for max. current, also ideal for charging 
nickel-cadmium batteries. Size, 5x4144x2'4". 
DEALER NET.... sevegewabe 


Find Defective Stage in a Minute .. . 


SENCORE HG104 HARMONIC GENERATOR 


New signal generator designed primarily for fast 
signal-tracing of transistor radio circuits. No need 


to unsolder all transistors. Provides RF, IF and 
audio signals simultaneously, drastically cutting 
service time. Traces from speaker to antenna. Clear 
1000 cycle note signal is heard in speaker from all 
good stages. Signal weakens or stops at defective 
stage. Equally as effective for testing TV, hi-fi and 
other audio circuits also. Size, 314x4] 5x! va , 
With batteries. DEALER NET 


Turn page for other 


9% e 
Time Savers 


See your Parts 
Distributor 


NOW! 


ADDISON 2, ILLINOIS 





YOU HAVE 


OPPORTUNITY ADLETS 


Rates—50c per word (including name, address and help 1 OV I : irse. Write me 
initials). Minimum ad 10 words. Cash must accom- mally t free ‘ WALLACE COOK, J 
pany all ads except those placed by accredited agen- 0634 

cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objectionable - not accepted. Copy for 
January tet eon reach us before Nov. 15, 1959 1 I 


ADIO-ELECTRONICS, AIDS, B 


ee eee I I for individu pre 
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154 West 14 St., New York 11, N. Y. IF YOU HAVI ars’ experience servicing 

two-y j : I nlimite portunity 
neome oaaniien, 
ENGINEERING, 





PRINTING PRESSES, type, supplies. Lists 4¢. TURN- 
"a 


BAUGH SERVICE, Mechanicsburg 
NEW BOOK (Mobile Hi-Fi we reo, power con t PTIT I you can qualify for 
vert , ete. $5.00 EKER. \DIO | 650 ‘N. gt Oaks, Pas tad ypportunity for own business 
adena, California ta i tw Yn ailed to vou 
BARGAIN PARTS KIT #M102—Fabulous Assort 
20) Ibs 50 items, $50 value for $3.00. (Add Post 
Min ‘ 944 W. Tioga Street, Phila. 40, Pa 


\IRCOM 
M 


~ LDIO & 
LEARN CIVIL and criminal investigation at hom 
Earn steady, good pay. INSTITUTE APPLIED SCI 
ENCE, 1920 Sunnyside, Dept. 268, Chicago 40, Ill 


a ag thease Err. 


r FADIO I 


WHOLESALI 
Iron, P i 


Makes three boards 4° x i de 


“d Advanced Ki ts wwailahi 
ELECTRO-TECHNIK CO., 19456 Meyers Rd., Detroit nae Tay FREE W olesale Catalogue 
Mich. - ~ 9 s 28, N. Y 
FM TUNERS. 88-108 megacyeles, 4 “tubes complete, mtinued ? wag “151) 

$14.95. GRUTMAN, 1 East 167 St., Bronx 52, N.¥ 
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Goodbye to trial-and-error 
methods. Every circuit cal- 
culation you need can now 
be done accurately with 


THE ALGEBRA 
OF ELECTRONICS 
"OU'LL BE AMAZED 
\ at he s to 
oad 
mpedances, 
Y part of ANY 
reuit With 
book, THE AL- 
OR ELECTRON- 
ICS will quickly 
the t technique 
shortcut needed 


GEBRA 





Three Great Books in One! 


First, it's a textbook. A 


ned 


by thos 


my entis 


Secced, it's 


tic mathe- 
-by- 


more 


and 





book. Grap! ‘ 
r mm 
Sans 


blems 
to worth 


HE ALGEBRA OF 
ELECTRONICS V 
ten by Chester 
Consultant 
tor of the Nat 
f Standard 
es ba 
amenta ! 
methods 
simultaneous 
He deve 
analy ~ how 
of frequency 
modulatior 
zes tubes 


and 


Try It FREE 
for 10 Days 
Whether 
pairman, 
ene neer ve ou’ 
ALGEBRA 
TRONICS both pr 
nd nterestin r 
coup for a FREE. "10 
DAY. ‘EXAMINATION Ni 
ob ation 
want to keep the bool 
Mail coupon today to 
Van Nostrand 
Dept. 1811, Princeton, N. J 


power 


you're a_re- 
technician, or 
as rHE 
OF EI EC 
ofitab 

d 


unles you 





Established 1848 


127 
TOPICS 


340 Pages 
252 Ilustrations 








Dept. 1811, 
(In Canada: 


Send—for free 


examination 
TRONICS If I don't fee 


Zone 


s 


| 

| ! K ‘ 75 WITH cou 
| y I » ying costs 

| 


D. VAN NOSTRAND COMPANY, 
PRINCETON, N. J. 


25 Hollinger Rd 


THE 


ame 


INC., 


Toronto 16) 
ALGEBRA OF 
an Ir ke elec 


State 


ipon and we will 
ten-da mone) 


DIAL CORDS 


restring a dial 


SLIPPING 
You don’t have to 
cord to stop it from slipping. Try wash- 
ing off the tuning-knob shaft with 
a non toxic service This solvent 
will remove the grease or that is 
probably causing the slippage. Often, 
the repair can be made without taking 
the chassis out of its cabinet.—C. S. 
Lawre nce 


cleaner. 
oil 


PHILCO F4622 

At times this model 15-ke 
beat pattern on the screen that is tough 
to eliminate. Usually, this is caused by 
an open ground connection between the 
yoke shield and _ the switch 
socket. Check and make a secure ground 
defeat the beat 


shows a 


phono 


between these points to 
pattern.—A. Von Zook 
INCREASING HEIGHT 
If you run into poor height 
TV don’t gi 
unbeatable problem. Co1 
be restored in many sets by 


1 old 
receiver, 
height 
substituting 


can 


f a 6K6 is used 
it with 
porates a 
6BL7 
consult the 
working 


tubes. For example, i as 
the vertical output tube, 
a 6V6. If the circuit 
single 6SN7, replace it 
For other possible changes, 
schematic for the set you are 
on.—Blackburn Hall 

SEE ANYTHING GREEN? 

When went out on this call, we 
found a reddish raster which turned 
blue when the brightness was reduced. 
The 
trols could 
imum settings 
appearing in the picture. 
green screen and background at 
imum, green would 
red and blue screen were 

The set owner felt the 
had probably gone bad. 
our Sunday pitying “Any time 
something goes wrong with a set,” we 
advised him, “the owner suspects the 
picture tube. The reason is really quite 
simple—all you see is the picture tube 
and you feel it must be at fault.” 


replace 
incol 


with a 


we 


green screen and background con- 
be advanced to their max- 
without a greenish tint 
However, with 
max- 
appear when 
turned down. 
picture tube 
We gave him 


some 


look. 


NEW 2-WAY CITIZEN'S BAND 
RADIO-TELEPHONE KIT 





N= 11-METER 


TRANSCEIVER 
CHECK THESE “EXCLUSIVE” FEATURES 


Complete as Shown with All Tubes and Parts 
Sockets and Small Parts Riveted to Chassis 
Transmitting Crystal Punched Chassis 
 Hi-Gain Crystal Mike + Modulation 
Coaxial Connecter Mounted on Chassis 
25-4. of RGSBU Included for Your Antenna 
Tunable Receiver Full S-Watt Input 
Operates 110V-AC Silver Slug Shielded Coils 
Complete Diagram Furnished 
GROUND PLANE ANTENNA KIT $19.95 


DON'T WAIT! ORDER YOURS NOW! 


ERSH Phone TY ler 8-9400 


SHEL 0 CO. 


$249 GRAND RIVER Detroit 8, Michigan 


Grips 
the screw! 


Drives it too! 


Indicator 


"AL ance one 


{ PRices 
FO8. Deragiy 


SCREWDRIVER 


—— 


2” to 14” blades, 4 bit sizes 
Unconditionally Guaranteed 





ASK FOR IT AT YOUR DEALER 


Kedman Co., 233 So. Sth W., Salt Lake City 











THE BATTERY THAT’S USED IN 
GUIDED MISSILES NOW RELEASED 
AS GOVERNMENT SURPLUS 


For Photography, Airc 
els, Searchlights, Rad 


$4.95 


Postpaid 


$1.95 
Brand New Cells 2.95 
24 V. Battery. (20 cells 5 used $40 
ALL om es GUARANTEED TO YOUR i a alli 
NEY REFUNDED (Less. POSTAG 
Plastic. Settee ry cases may have slight cracks 
easily with household cement. Or you may add ‘25. 
price of each to insure uncracked 


aoe E RADIO COMPANY, Dept. N- 6 


W. South Street Indianapolis a 
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TECHNOTES (Continued) 


With the set owner put neatly in his 
place, we started checking out the screen 
and background circuits. Everything 
was normal, except that the green screen 
voltages were not consistent with the 
other screen voltages. 

Our faces began to turn slightly 
pinkish as we phoned the shop for a 
new 21-inch color picture tube. (We 
still clung to the hope that a new tube 
would not correct the difficulty. How- 
ever, all tests we could logically apply 
pointed to picture-tube trouble.) 

The new tube arrived and we installed 
it. A little fiddling with the setup con- 
trols and our faces changed from pink 
to red. The raster was now normal. 
Which all goes to prove, “The customer 
may be right.’”—Robert G. Middleton 


G-E MODEL 9TO0O1 
The picture on this personal-portable 
was twisted. The receiver uses semi- 
conductor diodes in the afe circuit. 
Checking resistors R251 and R252 and 
the diodes was less practical than 


AFC DIODES 


I = R252 
, 560K 
-|-4 TO HORI 
- a O HORIZ 


* rz-9 OSC 
TEST pontsaf 0252 
a4 I .0012 
70- 480 pat 
checking capacitors C251 and C252 
We shunted a padder (70-480 upf) 
across C251 and C252, in turn. The 
picture untwisted when the padder was 
adjusted across C252. This avoided 
troublesome balancing of resistors or 
waiting for a pair of diodes. The padder 
was left in the circuit as a permanent 
cure.—Lawrence Shaw 


FROM '8Opxf 


CLIPPER 2/30 





KNOB BREAKAGE 

A major cause of excessive knob 
breakage on TV set channel selectors 
is oil or grease. Oil or grease on a 
polystyrene knob weakens it, making it 
easy to damage. Even the vapors from 
lubricants can do this. 

So be sure that polystyrene knobs 
do not touch oil or grease and that knob 
shafts are carefully cleaned before the 
knobs are installed. Of course, knobs not 
made from polystyrene plastic will not 
be affected.—Larry Steckler END 


“Hope you took my advice and stopped 
kicking it.” 


NOVEMBER, 1959 


(? 
DCUALMLM. 


CASH PAID! Sell your surplus electronic tubes. Want 


t military & commercial lab test and communications 

We swap too, for tubes or choice equipment. Send pHOno# 
details in first letter. For a fair deal write, wire 
“teleplione 


CAMERA Repairmen greatly needed! You can learn 
manufacturers’ service methods at home, in your spare HI-FI DOCTOI 
! Free, big illustrated book tells ou \ 
NATIONAL CAMERA REPAIR SCHOOL, Dept. RE-9, 
Englewood, Colorado. 


SAVE TIME...SUBSTITUTE 


THE SENCORE WAY 
The Fastest, Surest Method Known! 








Substitute for Capacitors, Resistors 
SENCORE H-36—THE ‘‘HANDY 36" 


36 most-often-needed resistors and capacitors, for fast, 
easy, direct substitution in all circuits. @ Eliminates 
searching for replacement components for test pur- 
poses. @ Avoids unnecessary unsoldering and solder- 
ing—no more solder mess. @ Pays for itself the first 
month in time saved. @ Flick of a switch instantly 
selects any one of . 

24 RESISTORS from 10 ohms to 5.6 megohms 

10 CAPACITORS from 100 mmfd to .5 mfd 

2 ELECTROLYTICS, 
DEALER NET 


Substitute for Electrolytic Capacitors 


SENCORE ES102 ELECTRO-SUB 

Usable from 2 to 450 volts, D.C. 

Contains 10 electrolytics from 4 to 350 mfd. Select 
the correct value with the flick of a switch. Features 
automatic discharge, surge protector circuit. Prevents 
accidental “healing” of capacitor being bridged. Com- 
pletely safe—no arc or spark when connecting 95 
or disconnecting. DEALER NET 15 


Substitute for Fuse Resistors During Repair 


SENCORE FS3 ‘‘FUSE-SAFE'"' 
CIRCUIT TESTER 


Instantly tells you whether or not it is safe to replace 
fuse resistors, fuses, or circuit breakers. Separate red 
and green scale for each commercially available fuse 
resistor used in radio and TV. Eliminates guesswork 
and wasted time. Also handy for wattage checks 

up to 1100 watts. DEALER NET 


Substitute for Bias Batteries During Repair 


SENCORE BE3 ‘‘ALIGN-O-PAK"' 


Completely isolated DC supply, with less than 0.1‘ 

ripple. Eliminates messy batteries in TV service work 
Handy for alignment, AGC trouble-shooting, or 
checking gated sync circuits. Just dial the voltage you 
need, 0-18 volts, positive or negative. Covers all 
voltages recommended by TV set manufacturers. Size, 
314x414x1%". For 110-120 volts, 60 cycle AC 85 
DE ALER NET 7 


UNIVERSAL TV JUMPER CORD 


Fits any set from back to chassis. 
Box has male and female plugs for 
additional power source, sol 95 
dering, etc. DEALER NET 1 


Turn page for other 


SENCORE 


® 


Time Savers 


S E W Gages CE 


ADDISON 2, 


OPPORTUNITY ADLETS (Continued from p. 149) 


SONGPOEMS 
clean transmitting, special purpose, receiving PAN ALLEY 


magnetrons, klystrons, broadcast, etc. Also 


BARRY, 512 Broadway, New York 12, 
Alker 5-7000. SCOTCH 


Catalog 


STEREO TAP E RENTALS. For the very best at west PO Box 4 

Write CALIFORNIA TAPED MUSI¢ ASSN 

763 El Camino Real, Redwood City, Calif RENT STEREO 
I 


aly 


DISCOUNTS UP TO 50% = H Fi ane fiers, ers, A Ing 
akers, tape recorders, 


CLASSIFIED HL FI EXCHANGE ELECTRONKL 


es 
Street, Brooklyn 34, N.Y 0 liagra 


wn 


LABORATORY QUALITY equ pment and Military Su 
s Electronics bought, sold 
CIATES, 434 Patterson Road, Seguan 9, Ohio. 


NGINEERING ASSO INDUCTORS 
Send for t 
N.W Hun 


how! Write today pot 


GROW MUSHROOMS. + Cellar, shed and outdoors. Spare, 


Year round. We y $4.50 lb. dried. We have 


Tioga St 


IN( 
LEARN WHILI 
ph o 


ape record 
ASSOCLATION 


ng Prot na 
WILLIAM BOHN 
B ARG AIN ba t 


29,000 customers FREE hook. MUSHROOMS, Dept. 349, 50) -ms 
2954 Admiral Way, Seattle, Wash 


$ 


ILLINOIS 


WANTED! Mail to: TIN 


troadway, New York 19, N. Y. 


pnotize with your recorder, 
k tronic Ed r endless 
SLEEP LE ARNING 

pia, Wa 


Sharing price Send 
TAPECO, Dept. K, 


all major 
Centinela 


transformers, 
HORS Cleve 


s on the 

St © Design 

ew York area 
weekdays 


fabulous assortment. 20 Ibs., 
add postage, MDC 944 W: 
40, Pa 
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——“TAB” Tubes Tested, Inspected, Boxed— 


Six Months Guarantee!! No Rejects! 
NEW & Used Sev’ t & Mfgrs. Surplus! 


48 states 
1.00 
a) 


WANTED! WE BUY! SELL & TRADE! 


— 


NEW SILICON SOOMA RECTIFIERS 
Input Working Range RMS ACV Res Cap 





rms /piv rms /piv rms / piv rms piv 
35/50 70/100 140/200 
36¢ S4e 63¢ 
rms /piv rms /piv 
280/400 | 350 500 
99 $1.25 
rms piv rms / piv rms ‘piv 
560 800 | 630 900 700 1000 
$2.00 $2.40 $3.25 
Example: saey at S0OMa, each 63¢ less 
$1 orders for $10 PPD 
Use in es or C. T. up to 750ma OC 
Buy Qtys Deduct 20% on $10 orders 
Postpaid 48 states order $10 


rms (piv 
420 600 
$1.60 


20% on 





TRANSISTORIZED DC POWER! 
HI- wid ly DC to DC to 450 VOC 
ABSTAT’ KIT of BUILT! 

maian 450 & TAP 250VIK at up to 
50 MA to 70 Watts BO°, 6 oe ffi 
chen ripple 0.2 current 
one amp icon rectific condens- 
ers, toroid transf. fused t ct 
cult proof. Regulation 
100C, load mall in 
priced otd ee ooh 
Assemble 


ut 20 
‘Quiet! “Light wot! Lo- 
ft] re 


1 TR 
Kit T : 24, 6V inpt TR6125CB 


TRE2SCK $24 
mess THe BEST KITS! 
ues & 2 


Kit2 pan --acchrofey Rules Kit ‘ Sub Min Tubs 

Kit 35 Precision Resistors | Kit 40 Standoff insulators 

Kit 10 Switches Kit 

Kit 75 Resistors 12/1 2W Kit 

Kit 150 Carbon Resistors ate 

Kit 25 Pane! Lamps 

Kit 12 Electrolytic Cond's rit 

Kit 56 Tube Sockets 

Kit 65 Tubular Cond'sers 

Kit 500 Lugs & Eyelets 

Kit 10 Bathtub Oil Cond's 

Kit S ibs 
t 





. seer : 
Mo 


t 

S FT243 Xtal 

8 Silicon Diodes 
t S Microswitches 
Surprise Pckg 

Mica Condsr 

»/ Patch Xfmrs 
t 2—Computer vere? 


K 
Kit 12 Algtr Clip Asst'd. High Gain XT Mike 


BUY 10 KITS—GET ONE FREE!EACH xi 99€ 
NEW DC POWER for TRANSISTORS!! 


25 volt one amp ered 


nual "Ed | i 
SVIACB $12 t 


: id 33: 





New low-cost 








NEW ‘'TEKSEL"’ SELENIUM ppb 
FULL WAVE BRIDGE waging 
AMP. 1BVAC 36VAC 72V 
CONT. (14V0C 28Vv0C avec 


$1 a 
2.1 6.25 
8.60 
18.75 
26.30 
40.00 
is 57.50 


FOR BEST BUYS! ‘'TAB'' for BARGAINS 





ity Gtd $1.59 

“y ee Best Qity $4 49. 5 "si2 
Snooperscope Tu 
2N277 $4.50 Qua7s ss 50; 2N441 $3; 2N442 $5 





TERMS: Money Back Guarantee! 
66 99 our r. $2 min. orde 
F.0.8. N.Y.C r 
4 for C.0.0 % Dep. Prices 
own puiiect to onan ie. 
111-3Ww LIBERTY sT., 6. 
7 Cataieg 








Lend Se PHONE: RECTOR 2-6245 oe 
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CONDUCTORS 


HIS month we are swamped with 
some fascinating tubes—a duplex- 
diode hi-mu triode, a twin triode 
with four plates and a beam-deflec- 
tion tube in a 9-pin miniature envelope. 
7360 
A beam-deflection tube of the 9-pin 
miniature type designed specifically for 
use in single- and _ double-sideband 
suppressed-carrier communications 
equipment. It operates at frequencies 
up to 100 mc. The 7360 makes possible 
simplified, low-cost circuits such as 
product detectors, balanced modulators 
‘apable of providing carrier suppres- 
sion in the order of 60 db, and balanced 
mixers providing oscillator signal sup- 
pression of at least 40 db. The tube is 
also well suited for use in low-distortion 


This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office 
record, with 
Spaces for com- 
plete information 
On every job. 
Separate listings 
for receiving 
tubes, pix tube, 
parts, serial num- 
bers, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust-proof box of 
10. In stock at 
your distributor. 
Write for your 
free folder de- 
scribing Dave 
Rice’s OFFICIAL 
ORDER Books, 
including an ac- 
tual size sample 
copy of the handy 
order form. 


** *# * 


For customer’s 
prices on every 
replacement part, 
plus flat rate and 
hourly service 
charge data, 
regional and 
national, Dave 
Rice’s OFFICIAL 
PRICING DIGEsT, 
listing over 63,000 
items. $2.50. 


ELECTRONIC 


PROFESSIONAL 
technicians 
use 

Kiees 
OFFICIAL 
ORDER BOOKS 
for every 
TV-RADIO 
service 








PUBLISHING CO., INC. 
180 N. WACKER DRIVE 


CHICAGO 6, ILLINOIS 


audio-fader circuits, remote switch 
of studio and hi-fi equipment 
other applications in which isolation 
control voltage from signal voltage 
an important design requi 
Typical operating cha 


and 


ement 


G2 


DJ=DEFLECTING ELECTRODE £ 
IS=INTERNAL SHIELD 


7360 
the RGA 7360 in 
service are: 

Ve (each plate) 


Vier! elect 


balanced 


G2 

Rx (ohms) 

Vaeti elect (peak-to-peak) 

Ve: (peak-to-peak) 

lp (ma) (each plate) 

lez (ma 0. 

Zicea (plate-to-plate) (ohms) 5,000 

Vout (push-pull, peak-to-peak 
double-sideband) 4 

Carrier suppression (db) — 60 

3rd-order distortion (db) —47 

4th-order distortion (db) —45 


12FQ8 

A twin-triode in a 9-pin miniatu 
envelope that has four plates—two fo 
each triode section. The extra plate in 
each tube section offers an addition 


output from each stage which gives the 





PURCHASING 


A HI-FI 
SYSTEM? 


PARTIAL LIST 
Send Us| oF BRANDS 
IN STOCK 
Your 
List Of 
Janszen 
Wharfedale 
Karlson 
Acrosound 
Fisher 
Bogen @ Leak 
All merchandise ] Revere 
is brand new, fac- } Challenger 
tory fresh & guar- Wollensak 


Altec Lansing 
Components 
Viking 
Dynakit 
Gorrard 
anteed. 


Electrovoice 
Jensen 
Hartley 
University 
Acoustic Research 
is A Concertone 
or Bell @ G.E. 
Weathers 
Harman—Kardon 
Package Eico @ Pilot 
Sherwood 
Quotation 
H. H. Scott 
WE WON'T BE Ferrograph 
anberg 
UNDERSOLD! + eer a 
Ampex DeWald 
Miracord 
Glaser-Steers 
Rek-O-Kut 
A | Se t X Components 
Norelco 
Fairchild 
RQ A D ! oO Pickering @ Gray 
Audio Tape 
Conrac 
CORPORATION Wellcor Cabinets 
64-RE Cortlandt St., N.Y. 7, CO 7-2137 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


} Be” hock, sa0)-{+-Med1-1-) Gael -1-; 


—THE SENCORE WAY- 


I2FQ8 
user two well-isolated outputs from 


each stage. The tube is already being America’s Most P 
used in an electronic organ. The 12FQ8, opular Tube Tester 


manufactured by General Electric, has more than 25,000 now in use 
a 12.6-volt 150-ma_ heater. 
Average characteristics of the 12FQ8 SENCORE LC3 LEAKAGE CHECKER 
under typic al operating conditions are Whips those “tough dog" tube troubles . . . 
(each section): 
Vp 250 Ask any serviceman who owns one... or try one 
V —1.5 for just one day of servicing in your shop. You'll 
see for yourself how much time the LC3 can save 
| you. Checks for leakage between all elements, 
Ip (each plate) (ma) 1.5 whether caused by gas, grid emission or foreign 
gm (grid to each plate) particles. Also checks leakage on all capacitors 
{umhos) 1,250 with voltage applied—including electrolytics. Pro- 
vides instant filament checks in “*Fil-Check” posi- NOW ... checks 172 
6FM8 tion—no need for a second filament checker... One tube types—more than 
A duplex-diode high-mu triode with | spare pre-heating socket and new roll chart any other checker of 
er ae a ert as prevent obsolescence. New charts provided—no this type. 
separate cathodes for each section — Ra da eee ce : ; yp 
< : : charge. Leakage sensitivity; 100 megohms, control 
three in all—intended for use as an FM grid to all other elements; 50,000 ohms, heater to NEW... replaceable 
cathode. Size, 7x6x314”. Wt., 3 Ibs. For 95 Roll Chart prevents 
110-120 volts, 60 cycle AC. DEALER NET 28 obsolescence. 


im ‘(grid to each plate) 95 


Rp (approx ea plate) (ohms) 76,000 


Check Filaments 
of All 
Receiving 
detector and af voltage amplifier. It is Tubes 
made by G-E. 

Typical operating characteristics: 


Check 
3- and 4-Prong 
Vibrators... 
Faster, 
Easier 


and 
Picture 
Vp 250 Tubes 
Ve —3 
” 70 

Rp (k ohms) 58 FC4 FILAMENT CHECKER 


gm (umhos) 1,200 For fast, easy checking of all tube fila- 
lp (ma) | ments, without pulling chassis. Neon 
| diode (average) (ma) net goes out if tube oe por is good. 
. so acts as continuity and voltage tester. 
5 volts de applied) 20 Neon lamp glows when 115 v. AC is ap- 
plied by cheater cord, providing a check 
M : on power to TV set. Size, 34x4x1". 
Rectifier heat sink With leads, DEALER NET 


VB2 '‘VIBRA-DAPTOR"™ 


Plugs into any tube checker; ideal for 
use with LC3 above. To check 6-v. vibra- 
tors, set for 6AX4 or 6SN7; for 12-v, 
vibrators, set for 12AX4 or 12SN7. Two 
No. 51 lamps indicate whether vibrator 
needs replacing. Instr actions on. front 
panel. Steel cas 

DEALER NET 


See your Parts Distributor NOW! 





Unit consists of an oxygen-free cop- 
per tab brazed to an alumina (aluminum 
oxide) insulator which is, in turn, * Torn page for other 
brazed to an oxygen-free copper stud. | ) EF N (> O R Ee 
The rectifier (top-hat type) goes atop 
the heat sink, soft-soldered to the tab. i > 
The high thermal conductivity of the Time Savers ADDISON 3 
alumina gives the heat sink improved 


For best results use 


Radio: tlectronics 


y Ad 





performance. The sink is said to run 
far beyond the maximum temperature 
requirements of 200°C to 60°C for 
silicon rectifier applications. It comes 


i ‘arious sizes and c: andle ( e 
2000 volts. The. des ging ho Radio- Flectronics iM et ee 


NOVEMBER, 1959 





MASTER RECEIVING-PICTURE TUBE SUBSTITUTION GUIDEBOOK by H. Middleton. The popular 


Receiving Tube Substitution Guidebook* and all 


four supplements has been reset, expanded and 


brought up to date in one master book. The original Tube Substitution Guidebooks were considered 
the most handy and important work books for technicians, engineers and hobbyists—the new Master 


book is even more valuable. 


In one Master Book that is easy-to-use the entire range of all radio and 


television receiving and picture tubes and their substitutions are at your fingertips. 

@ 5100 Radio and ‘Television Receiving Tube and 825 Picture Tube substitutions are listed in 
numerical sequence with accompanying wiring instructions showing the original and substitute 
tube socket illustrations. @ features European-American and American-European cross index 


listing 
@ special section on ruggedized tubes. 


325 American to European substitutions; 320 European to American tube substitutions. 


This book is an indispensable tool to any person who designs, assembles or repairs radio, TV or 


electronic equipment. 


This book pays for itself almost immediately. A major portion of the first 


printing has been sold out, you must act now to reserve your copy. Satisfaction guaranteed. 


#244 — 8%” x 11”, only $7.45. 


*For a short time, the original RECEIVING TUBE SUBSTITUTION GUIDE, 


its three SUPPLE- 


MENTS plus a fourth SUPPLEMENT (ready soon) will be available. 


R-L-C COMPONENTS HANDBOOK by David Mark. 
An extremely comprehensive coverage of the fun- 
damental components used in radio and electronic 
equipment is provided for the beginner as well 
as the technician. The text leaves nothing to the 
imagination. It starts and finishes with the prac- 
tical approach to the functioning and utility of 
electronic components without which no electronic 
device could function. Most component failures 
can be avoided by properly utilizing basic princi- 
ples. Resistors, capacitors, inductors, and trans- 
formers—are covered. Voltage, temperature, re- 
sistance, current, and numerous other electrical 
characteristics and ratings are explained as well 
as coding techniques and physical details. 
#227, $3.50. 


NOW THAT THE MOON HAS BEEN ae 
THESE BOOKS ARE MUST READ 


#229, 2 vols., soft covers, 
$7.80 per set; 
#229H, 2 vols. in one 
cloth binding, $9.00 


#225, $2.95 





RIDER ANNOUNCES NEW RECEIVING-PICTURE TUBE 
SUBSTITUTION GUIDEBOOK 


. the answer to all tube substitution problems 


BASIC AUDIO by Norman H. Crowhurst. The 
Rider “‘picture-book"’ approach has made many 
technical subjects understandable to many hund- 
reds of thousands of people. Now, everything 
about sound and audio reproduction is made 
crystal-clear. If hi-fi is your interest — or if you 
work with tape recorders—or the broad subject 
of sound reproduction interests you,—or if you 
assemble your hi-fi equipment or buy a complete 
“package’’—you must read this 3-volume course, 
BASIC AUDIO. 

If you already own sound reproducing equip- 
ment—this ‘“‘picture-book" course will give you an 
all-around background on all the important details 
of sound reproduction. It will enable you to get 
most from your equipment 

You can learn easily, rapidly at very low cost. 
You build your knowledge step-by-step. There's 
one idea and one specially prepared illustration 
per page. More than 400 illustrations for maxi- 
mum understanding 

Beyond a knowledge 
level, 
to get the 


of electricity at the basic 
no previous electronic experience is needed 
maximum from this course. Whatever 
electronics circuit theory is required is provided. 
This Rider “‘picture-book"™ audio course is com- 
pletely different from anything that has even been 
We guarantee your satisfaction. 
. 3 vols., soft covers, $8.70 per set. 
#201-H, all 3 vols. in one cloth binding, $9.95. 
SHORTWAVE PROPAGATION by Stanley Lein- 
woll (Radio Frequency and Propagation Mgr.— 
Radio Free Europe). Of special interest to those 
concerned with radio communications, this text 
provides a modern, up-to-the-minute analysis of 
shortwave propagation. lonosphere characteris- 
ties are discussed together with the nature of 
radio waves. The book then carries the reader into 
the sky wave, measuring the ionosphere, iono- 
spheric variations the sunspot cycle, and abnor- 
mal s1, $3.90. 


presented 
#201 


phenomenon. +251, $ 


There are now 33 titles (more to come) in the famous 
Electronic Technology Series. Edited by Alexander 
Schure, Ph.D. Have you read these latest releases? 
MAGNETISM AND ELECTROMAGNETISM 
Thorough study of magnetism at the elemen- 
tary level. Magnetic theory and principles cov- 
ered at great length. # 166-20, $2.10. 

R-F AMPLIFIERS 

Excellent discussion of the operation of ampli- 
fiers in the r-f portion of the radio frequency 
spectrum. Design and theory of a wide range of 
r-f voltage and power amplifiers are covered. 
166-27, $2.40 

LOW-FREQUENCY AMPLIFIERS 

Principles and circuitry involved in the ampli- 
fication of low frequency signals is presented 
in a thorough easy to understand manner. 
#£166-30, $1.80 

LOW-FREQUENCY AMPLIFIER SYSTEMS 

This companion volume to LOW-FREQUENCY 
AMPLIFIERS extends the study into the field of 
low-frequency amplifier systems including the 
d-c amplifier. 166-31, $1.80 

4 FABULOUS ‘PICTURE BOOK’ COURSES 

You can learn any electronic subject easily, rapidly 
at low cost with these ‘picture-book’ courses. 
BASIC ELECTRICITY by Van Valkenburgh, Nooger 
& Neville, Inc., #169, soft cover, 5 vols., $10.00; 
#169H, all 5 vols. in single cloth binding, $11.50. 
BASIC ELECTRONICS by Van Valkenburgh, Nooger 
& Neville, Inc., #170, soft cover, 5 vols., $10.00: 
#170H, all 5 vols. in single cloth binding, $11.50. 
BASIC TELEVISION by Alexander Schure, Ph.D., 
#1198, 5 vols., soft cover, $10.00; #198H, all 5 
vols. in single cloth binding, $11.50. 

BASICS OF DIGITAL COMPUTERS by John S. 
Murphy, #196, 3 vols., soft cover, $7.50; #196H, 
all 3 vols. in single cloth binding, $8.50. 


learn code faster, easier than ever before- 


RIDER S OUND-n- SIGHT CODE COURSE 


Lewis Robins & Reed Harris 


@ applies REINFORCED LEARNING—a pthecnt cnt 
principle proved successful by the Armed Forces. 
@ uses LP records to teach you to hear signal pat- 
tern correctly and identify it— how to transmit. 


@ uses identification cards to teach you the correct 
letter associated with each signal pattern. 

@ uses instruction book to speed your progress. 
. plus an imaginary instructor (in complete and 

novice courses) provides correct answers to speed 

code learning. Many people have learned to receive 

5 words per minute within 9% hours. Eliminates 

code plateau barrier! 


Scores Nation-wide Successes — Frank Alessi, Jr., 
9-year-old achieves general class license using 
Sound-N-Sight Code Course. 

From the Monmouth Message, April 30, 1959. 
“Fort Monmouth — Student officers of the Radio 
Officer MOC Course, Section 3210, have made ex- 
ceptional progress ... mastering Morse Code in- 
structions utilizing the Rider ‘Sound-N-Sight’ 
method ... students have progressed much faster 
than all previous classes.” * Prices subject to 


JOHN F. RIDER PUBLISHER. INC. 116 


Canada: Chas. W. Pointon, Ltd 


isles: Chapman & Hal! Ltd, 37 Essex St 


London ndi Dub ng P 


3 INDIVIDUAL COURSES —THERE’S OWE FOR YOU 
COMPLETE COURSE (0-20 words per minute) — 
Six 10” LP records (192 minutes of recording, 46 
recordings), 47cards, book. #REC- 020, $15.95. 
NOVICE COURSE (0-8 words per minute) —Three 
10” LP records (96 minutes of recording, 28 record- 
ings), 47 cards, book. #REC-08, $9.50. 
ADVANCED COURSE (9-20 words per minute) — 
Three 10” LP records (96 minutes of recording, 28 
recordings), book. #REC-920, $8.95. 

Records prepared in collaboration with the N Y 
Institute of Technology and mfd. by Decca Records. 


Other Rider books that add to amateur radio 
enjoyment are: Getting Started 
In Amateur Radio; Building The 
Amateur Radio Station; Radio Op. 
erator's License Q & A Manual 
(6th edition) How To Read. 
Schematics. 

At your jobber or book store, 
or order direct. 


N.Y 


change without notice. 


West 14th Street 
66 Racine Rd., Rexdale 


New York 11, 
Ont 


Bombay a 


| NEW TUBES & SEMICONDUCTORS (Cont'd) 


Advanced Vacuum Products, Inc., 
Stamford, Conn., a subsidiary of Ger 
eral Ceramics Corp. 


2N1300, 2N1301 
Germanium p-n-p_ diffused-junction 
mesa transistors specifically desig: 
for high-speed switching applications 
in commercial and military data 
processing equipment. Fe 
BASE 


atures are 


EMITTER 
INDEX TAB ° 


-200" 
2NI300, 2NI30! 
extremely small base width, high pows 
dissipation, high current gain, | 
breakdown and punch-through voltage 
ratings and fast switching speeds. 
Absolute maximum ratings of thes« 
RCA transistors in switching service: 
2N1300 2N130! 
12 13 
12 12 
| 4 
100 100 
100 100 


COLLECTOR 


Vos 
Vee 
Ves 
le (ma) 
le (ma) 


Semiconductor briefs 

CBS Electronics has announced a 
line of complementary n-p-n_ p-n-] 
power transistors. These complementa 
pairs, in the diamond package, ¢ 
inate input and output transforme 
push-pull circuits to save 
space while providing 
quency response. Five pairs are planned. 

Silicon Transistor Corp. has int 
duced two high-power saturatio1 
resistance silicon transistors, 2N1069 
and 2N1070. Typical applications are 


money 


improved 


low- 


replacements and cont 
actuators, 
switches, and 
‘ amplifiers. 
CORRECTIONS 

There is an error in the noise 
circuit in Fig. 4 of the article “Citizens 
Band Radios” on page 45 of the 
tember issue. The polarity of the 
hand diode should be 
anode end connects to the 
the 0.1-uf capacitor and the 
1 of the connecting plug. 

In the middle column of the last page 
of “Transistor Transceiver for Citizens 
Radio” in the October the va 
ble tuning capacitors were erroneous 
listed as Cl, 2 and 3. This text refée 
ence should be to C2, 7 and 12 as ind 
cated in the photographs, schematic 
parts list. 

We thank Mr. Leonard E. 
Baltimore, Md., for spotting 
porting this discrepancy. 

(See also Correspondence 


in relay 
solenoid 
power 
powel 


powell converte 


class-A 


and -B 
END 


rectifie 
Sep 
gnt 
reversed SO 
junction 
lead to } 


issue, 


and 
Column 


pare 
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Pin poilttitieo econds.. 


ISINESS | HORIZONTAL & Vi 1@AL SWEEP TROUBLES 
and | 

Par ( 
PE©PLE ™ [SENCORE 4 ay 


Fred M. a Time Saver 
assumed the new 
corporate staff po- 
sition of vice presi- ’ 
dent, marketing, of > sate 
Radio Corporation 
of America. He 
will participate in 
formulating the 
company’s overall marketing policies 
and objectives and work with the divi- 
sional marketing organization on plans, 
programs and personnel. He had been 
executive vice president of ITT in 
charge of its US Group operations. 

Frederick R. 

Lack was elected a _ 4 
ee eee fa SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER 
- a , he IT'S A. 


Adams, Mass. 
ae nee a 4 UNIVERSAL HORIZONTAL OSCILLATOR. For direct sub- 
retired some time : . stitution. No wires to disconnec aces trouble right 


ago as director and down to the defective component. \ tput from 0-200 volts, 
peak-to-peak. 








The missing link in TV service . 


vice president of 
Western Electric SORIEOUTAL ¢ phd Al CATHODE CURRENT 
tg : = ° pre € the condition of 
Co., after 48 years of service with Bell. the horizontal output tube and assox ents. Adaptor socket 
a = prevents breaking wires. Easily replace R rt gives all neécessar 
Leslie H. Warner (top left), was pin, current and voltage data ° ’ 


lected a director of Sylvania Electric 
elect lad ylva ora UNIVERSAL DEFLECTION YOKE. 4 nple way to deters 
Products, and Robert E. Kenoyer was mine yoke failure accuratel ke from picture tube, 


named controller. Warner is executive HoRIZ. VERT. Merely disconnect one yoke lead ite i high voltage (also 
vice president, manufacturing, of Gen- Osc. osc. 
1 + . DYNAMIC a venes. TRANSTORMEN CHECKER. Merely 


eral elephone & Electronics, the parent HORIZ. VERT. flip switch to “Flyback : licate condition of 
company. Kenoyer was controller of OP. OP. flyback transformer, in degrees of | tion. Extremely sensi- 
STAGE STAGE tive and accurate; even shows u rn on flyback. 


I ~ 
VOLTMETER. For testing | 9, screen and other voltages, 
HORIZ. VERT. Direct-reading voltmeter, 0-1000 . 
FLYBACK 


O.P. 
XFORMER) |XFORMER| = UNIVERSAL VERTICAL OSCILLATOR. Checks oscillator, 
I + Output transformer and y« i to component and 
HORIZ. VERT. check picture on screen 
DEFLEC. DEFLEC. Size, 7x6x34". Wt. 4 Ibs 


YOKE YOKE For 110-120 volts, 60 cycle AC, DEALER NET 09°° 


, 7 : 
Sylva ‘a a Home | gp Achemctiany ’ S E N i ‘@) R = 


Electronics. David 
‘. Celts wen now! } ADDISON 2, ILLINOIS 


promoted to direc- F 
tor of industrial : NO-NOISE ;~e+ = 
relations, from VOLUME CONTROL Now atinaeiae 


manager of wage P INSIST oe) CONTACT RESTORER 

cree a aM | RR con OS FREE 

istration. pope R eae al) NOT SoLuTION *: : AT Your 

M. Ross (top right), is now manager of 2 Oz. Bottie 6 Oz. Spray Can ; JOBBERS 
—— 7 ace insist on the ons” 

marketing services for the Semiconduc- $490 $92 : a a PLAST 

tor Products Div. He had been product ae Ic 4 


sales manager, semiconductors. John H. Be i RO i I se ari E X T E N D E R 
Skehan, Jr. (right), was promoted from AR’ D With Pusn Button Assembly. 4 
supervisor of receiving-tube merchan- | NO-NOISE PIN-PO INT APPLICATIONS. 
dising to manager of sales training for TUNER-TONIC Does Not Cause Shorts! 
Sylvania Electronic Tubes. : With PERMA- FILM ce 2 2 « a @ 


Economicai—a |itt! 


Dr. Walter R. G. Baker, president of | does a lot NO-NOISE © ©: Spray Can 
. —_ . 7 c ° ubricates i" 
Syracuse University Research Corp., + re mice} RUBBER $ 25 
. . . . 4 inciuding wafer 
and a retired vice president of General | Beware rnc’ Bike me COAT SPRAY 
Electric, received the David Sarnoff Of 1° flammable PO” 
Gold Medal Award of the Society of | (QQGEYSMST Rima | ‘hd fill ceed tee A 


Motion Picture « Television Engineers ELECTRONIC CHEMIC CORP. 813 Communipaw Ave lie Cy 4, 6. 3 


for his work in TV engineering. 
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BUSINESS AND PEOPLE (Continued) 


Kenneth A. Wal- 
dron joined CBS 
Electronics, Dan- 
Mass., as 


Gov- 


vers, 
manager of 
ernment sales. He 
from Gen- 
eral Electric, where 
he was manager of 
marketing projects. 


comes 


Richard E. Krafve, top left, was 
elected executive vice president of Ray- 


theon Co., Wal- 
tham, Mass. He 
had been’ group 
president, 
commercial. Homer 
R. Oldfield (top 
right), vice presi- 
dent and manager 
of the Government 
Equipment Div., was elected group vice 
president, electronic components and 
devices. Stuart D. Cowan (right) joined 
Raytheon as director of commercial mar- 
keting services, from vice president and 
executive committee member of Dona- 


vice 


hue & Coe, Inc., New York advertising 
agency. 

Alfred Crossley, founder of Crossley 
Associates, past president of Electro 
Products Laboratories, after a brief ill- 
ness. 

EIA PRODUCTION AND SALES REPORTS 
(first 7 months) 1959 

TV set production 

Radio production 

FM radio production 

TV retail sales 

Radio retail sales 

Excluding auto receivers 

Winegard Co., Burlington, Iowa, is 
promoting its colorceptor and Gold Col- 
or’Ceptor TV antennas with an all-out 
advertising and promotion campaign in- 
cluding point-of-purchase displays, di- 
rect mail, cooperative local newspaper, 
radio or TV advertising plus a national 
consumer advertising campaign featur- 
ing radio and TV stars. Highlight of 
the promotion is the Promotion Bucks 


3,685,708 


which dealers receive with the pure has 
of Gold Color-Ceptor TV antenna, to be 
used to buy the various sales aids 
William H. Thomas, 
James B. Lansing Sound, was elect 
president of the Electroni 
Show Corp., succeeding William S. Pai 


president 


Indust) 


i 


sons, president of Centralab 
officers are George E. Wedemeyer, 
Wedemeyer Electronic Supply Co., vi 

president; Mrs. Helen S. Quam, Quam 
Nichols, secretary, and Edward Rothen- 
stein, Arco Electronics, treasure} 

H. H. Scott, May 
nard, Mass., cor 
ducted a tour of it 
plant under the pei 
sonal supervision of 
president Hermon H 
Scott (second left 
front) and Marvir 
Grossman, New 
England rep (third 
left, front), for key 
sales personnel of 
Radio Shack, Boston, 
area distributor. END 


Other 





TV TUNERS 
OVERHAULED 


AL 





MAKES “ 


& 
MODELS 


Days 
Warranty 








FAST SERVICE 


PRESENT DELIVERY !S 
48 HRS. ON MANY TYPES 








VHF or UHF TUNER 


rward 


OVERHAULED 


ny aan 
! 


Castle Television Tuner Seruice 


Suppliers of rebuilt Television Tuners to leadina manufacturers 


technicians & service dealers, coast to coast. Original and Only 


Complete TV Tuner Service covering the North American Continent 


$ 9.95 Net 
UHF/VHF COMBINATION © overnauen $949.90 nes 


5710 N. Western Ave. 


In Canada: 152 MAIN ST 


Prices include labor and 
minor parts only, 
tubes 
parts are extra at net prices 


defective 
and damaged major 


PAT 


Chicago 45, Illinois 


TORONTO 13, ONT. 
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Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To faciltate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS 











ALLIED CATALOG 1/90 is a 444-page 
book listing many thousands of items; 
64 pages are devoted to Knight-kits, 
audio and instrument. High-fidelity 
components, stereo discs and _ tapes, 
tape recorders, PA components and sys- 
tems, TV parts, antennas and acces- 
sories, and ham radio equipment each 
fill many pages, Tubes, semiconductors 
and components are also described, 
along with 13 pages of technical books. 
Prices for all are included.—Allied 
Radio Corp., 100 N. Western Ave., Chi- 
cago 80, Ill. 


ORGAN KITS for home constructors, 
including all accessories and parts as 
well as electronics, are described in an 
8-page brochure. Kits require about 40 
hours.—National Sonics Corp., 680 E. 
Taylor Ave., Sunnyvale, Calif. 


ZENER DIODES AND RECTIFIERS and 
the company’s solid-electrolyte  tan- 
talum capacitors are listed in a 6-page 
fold-out catalog. Characteristics are 
shown in detail.—U. S. Semiconductor 
Products, Inc., 3540 W. Osborn Road, 
Phoenix, Ariz. 


METAL CHASSIS BOXES and cabinets 
are shown in 12-page Catulog 62059 
along with dimensions and prices. Units 
are aircraft-type aluminum. LMB, 2528 
W. 9th St., Los Angeles 6, Calif. 


MAGNETRONS tunable by varying 
voltage are described with several 
pages of theory and design of these 
microwave units. The 24-page book, 
Voltage Turntable Magnetrons, includes 
a bibilography on magnetrons and as- 
sociated waveguide.—G-E Power Tube 
Dept., Schenectady 5, N. Y. 


VARIAC variable autotransformers 
are listed with ratings and dimensions 
in 4-page bulletin. Motor-driven models 
and metered units are included.—Gen- 
eral Radio Co., West Concord, Mass. 

SPECTRUM ANALYZERS, sweep gen- 
erators and frequency calibrators for 
plant, laboratory and industrial use are 
pictured and described in a 12-page 
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VIVM 


22 MEGOHM Input Impedance 


Peak-to-Peak Readings of 
Complex AC Voltages 


Accessory RF Probe with High 


Frequency Response and Accuracy 


New “TIMESAVER”’ Probe Tip 
Unbreakable Metal Case 
AC Balance Adjustment 





nnn HANGS ON WIRE 
FOR CONTINUOUS 


e READINGS 
( PROVIDES 
QUICK, PRESSURE 


CONTACT 


This new Simpson VTVM has all the capabilities you need 
to run highly accurate tests on practically any job. Note 
its timesaving features, too—slimline probe; special 
two-way probe tip; and Adjust-A-Vue Handle. You might 


but the price complete with probe, lead, ground cable, 


expect Model 311 to cost a good deal more than it does, +6 4°° 


clips, and Operator’s Manual is a sensible 


DC VOLTS: 0-1.5, 5, 15, 50, 150, 
500, 1500 
(+3% accuracy) 


AC VOLTS: 0-1.5, 5, 15, 50, 150, 
500, 1500 
(+5% accuracy) 


AC PEAK-TO-PEAK: 0-4, 14, 40, 
140, 400, 1400, 4000 volts 
(+5% accuracy) 


OHMS: X1; X10; X100; X1000; 
X10,000; X100,000; X1 meg- 
ohm (meter can be set for 
center zero for FM alignment) 


AC FREQUENCY RANGE: 30 to 
100,000 cycles per second 


INPUT IMPEDANCE: 22 Megohms 
SIZE: 7 
WEIGHT: 41% Ibs. 


x 554” x 414” deep 


RF PROBE: 50 cycles to 100 
megacycles 5%; 0-150 volts 
maximum, RMS. Input capaci- 
tance 10 mmf $10.95 


HIGH VOLTAGE PROBE: Gives 
measurements from 0-30,000 
volts, DC .... $10.95 


SEE YOUR ELECTRONIC PARTS DISTRIBUTOR, OR WRITE 


SIMPSON ELECTRIC 
COMPANY 


World’s Largest Manufacturer 
of Electronic Test Equipment 


Ray R. Simpson 
over 50 


5219 West Kinzie Street 
Chicago 44, Illinois 

oy Phone: EStebrook 9-1121 

In Canada 

Bach-Simpson Ltd. 


Maw London, Ontario 


1h THE INSTRUMENT BUSINESS 





P|) A) C/O) ig the kit division of PRECISION 
Apparatus Co., Inc., world famous manufacturers 
of laboratory electronic instruments for over a 
quarter century. 


The new PACO Model SA-40 offers you greater 
reserve power capacity than any other preamp- 
amplifier in its category. Its exceptional circuit de- 
sign assures highly stable performance with ex- 
tremely low distortion. And...the SA-40 provides 
maximum flexibility in any stereophonic high fi- 
delity system present or contemplated. 


outstanding specifications: 

POWER OUTPUT: 20 watts per channel, 40 watts total 

RESPONSE: 30 cps to 90 Kc + 1 db 

DISTORTION: 
Harmonic — less than .2% at 20 watts per channel 

less than .1% at 10 watts per channel 

intermodulation — less than 1% at full rated output 

FRONT PANEL CONTROLS: 14 controls including 
separate bass and treble controls 

POWER SUPPLY: Silicon diode, low impedance for 
minimum distortion 

EXTERNAL DESIGN: gold and satin black hooded case 
with panel illumination and satin gold panel 


At leading parts distributors and sound dealers. 
For complete information, write to: 


° rae 

(P| A) C\O) evectronics COMPANY, INC. 
70-31 84th Street, Glendale 27, New York 

Export: Morhan Exporting Corp., 458 B’way, N. Y. 13 
Can.: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 19 


a 40-watt stereo 
preamp-amplifier 
in kit form 

for only 


$79.95 by 
[PJAlcjo) 


The last 

preamp- 

amplifier 

you'll ever 

have ' 

to buys 
also available 


factory wired 
(SA-40W) ... $129.95 


& 


COMING SOON! 


Model ST-45 

AM/FM Stereo Tuner Kit 
matching companion 

for the SA-40 





Ask for List of Amateur & Closed-Circuit 
TV Equipment 





6298 Vidicons 
Grade-B....$50 


Al Denson, WIBYX 


Rockville, Conn. 








CATALOG OF 


“HI-FI, RADIO, TV 
PARTS & ACCESSORIES — 


yours for the arking | 


ELECTRONICS MFG. CORP 
Vidaire 44 CHURCH ST. * BALDWIN, N.Y 


ENCINEERING- 
TECHNICIANS 


Bachelor of Science Degree, 30 Months 


Save Two Years’ Time 


Radio-TV Technician including Color TV (12 Months) 
Electronics Technician (12 Months) 
Industrial Electronics Technician (12 Months) 
Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degree) 
Mechanical Engineering (B.S. Degree) 

Civil Engineering (B.S. Degree) 


NEW LITERATURE (Continued) 


Products, 
Vernon, 


booklet.—Panoramic Radio 
Inc., 520 S. Fulton Ave., Mt. 
2. 

CERAMIC CARTRIDGES, loudspeakers 
and microphones are shown with speci 
fications in 4-page Hi-Fi Products bro 
chure. .. Elmsford, N. Y 

COMMUNITY-TV amplifiers, trans 


| lator converters and distribution ampli 


fiers plus cable tapoffs and _ other 


| master-TV system accessories are pic 


tured and described in a 4-page leaflet, 
Masterline Series. — Blonder-Tongue 
Laboratories, Inc., 9 Alling St., Newark 
, ae 2 


KNIVES, PLIERS, FILES and other pre 
cision hand tools are pictured in a 12 
page booklet. The company’s numerous 
interchangeable-blade knives are shown 
in great detail. Handicraft Tools, Inc., 
Div. of X-Acto, Inc., 48-41 Van Dam 
St., Long Island City 1, N. Y 

TANTALUM FOIL capacitors are de 
scribed in Catalog 152, while wire types 
are taken up in Catalog 148 and slug 
types in 159. The company also has a 
leaflet, “Which Tantalum Capacitor 
Should You Use?” (Ohmite News, 
April-May, 1959) which answers that 
question. —Ohmite Manufacturing Co., 
3601 Howard St., Skokie, Ill. 


WIRE TABLE AND DECIMAL equiva 


| lents Sheet ZK-5 lists copper wire sizes 


and decimal and millimeter equivalents 
It allows quick location of wire diam 
eter, area, weight, length (feet per 
pound) and resistance at 68°F.—Alpha 
Wire Corp., 200 Varick St., New York 
14, N. Y 

EIA STANDARDS, specifications and 
engineering publications are listed 
along with each publication date and 
price. Over 350 titles are shown, start 
ing with basing diagrams, going 
through numerous broadcast standards 
and manufacturing specs.—Electronic 
Industries Association, Room 650, 11 
W. 42nd St., New York 36, N. Y 

PA SPEAKERS and accessories includ 
ing transformers, drivers, and mount 
ing-stand accessories for microphones 
are shown in a 16-page Catalog No 
559. Outdoor high-fidelity projectors 
are included.—Atlas Sound Corp., 1449 
39th St., Brooklyn 18, N. Y. END 
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Arc TY Sees 
Servi ce 


Of Pipe JO000 


AT HEALD’S YOU LEARN 

BY ACTUAL PRACTICE IN 

MODERN LABORATORIES 

... AND GET TOP PAY 
JOBS. 


HEALD'S 


ENGINEERING COLLEGE 
Established 1863 
Van Ness at Post, RE 
San Francisco, Calif. State 


] Architecture (B.S. Degree) 
Heald College ranks FIRST West of the 
Mississippi in “Who's Who in America" 


Approved for Veteran 
DAY AND EVENING CLASSES 


Write for Catalog and Registration Application. 
N erm Starting Soon. 


Your Name _....... 





Address 








City 








“Mice” 
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ari 


 KT-135 rim PA-56 TRANSISTORIZED 
| 4-BAND stm POWER MEGAPHONE 
| RECEIVER 
| «KIT 
' (Less = 
Cabinet) = 
4 SPEED CHANGER 
WITH BRAND NEW 


GE VR-22 (.7 MIL) DIAMOND 


1™-66 4 STEREO er STEREO CARTRIDGE 
G 39.95 


AUDIO ANALYST 


RW-60 
20,000 
PROFESSIONAL PK-331 331% RPM OHM 
COMMUNICATIONS HYSTERESIS TURNTABLE PER VOLT 
KT-200 KIT 64.50 13.50 8” DUAXIAL SPEAKER 
HE-10 WIRED 79.95 NE 19.50 


T REE LAFAYETTE RADIO, Dept. JK-9 | 
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Lafayette Superior Quality Hi-Fi Ki 


50 WATT INTEGRATED STEREO AMPLIFIER 


KT-250 


IN KIT FORM 


64.50 
LA-250 


COMPLETELY WIRED 


89.50 


@ 50 WATTS MONAURALLY—25 WATTS EACH STEREO CHANNEL 
@ RESPONSE 17-21,000 CPS + 1 DB (at normal listening 
level) @ UNIQUE “BLEND” CONTROL © PREMIUM EL86 OUT- 
PUT TUBES @ SEPARATE BASS AND TREBLE CONTROLS @ 
CLUTCH-OPERATED VOLUME CONTROL @ 3RD CHANNEL OUTPUT 


A completely new stereo high fidelity amplifier with a high quality of repro- 
duction, versatility of operation, and distinctive styling. A full range of con- 
trols enable you to enjoy the utmost in listening pleasure in any situation. 
Deluxe feotures include: unique ‘‘Blend’’ control for continuously variable 
i sep i from ful i to full stereo, 4-pasition Selector, 
Mode, Loudness and Phase switches. Also provided are outputs. for 4, 8 and 
6 ohm speckers. Hum-free operation is insured by the use of on all pre- 
and tone contro! tubes. Harmonic distortion, less than 0. . IM dis- 
tortion, less thon 1%. Hum and noise, 74 db below full output. ed with 
the kit builder in mind, assembly is simpie—no special skills or tools required. 
uxe cabinet and legs, all parts, tubes and detailed instruc- 

tien manual. Shpg. wt., 26 ibs. 





ee 


LAFAYETTE STEREO /MONAURAL 
BASIC POWER AMPLIFIER KIT 


| KT-310 
IN KIT FORM 


47.50 


LA-310 
COMPLETELY WIRED 


72.50 


@ 36-WATT STEREO AMPLIFIER—18-WATTS EACH CHANNEL 

@ 2 PRINTED CIRCUIT BOARDS FOR NEAT, SIMPLIFIED WIRING 

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189 OUTPUT TUBES 

@ RESPONSE BETTER THAN 35-30,000 CPS + '/, DB AT 18 
WATTS @ LESS THAN 1°, HARMONIC OR 
INTERMODULATION DISTORTION 


A superbly-performing basic stereo amplifier, in easy-to-build kit form. Dual 
inputs are provided, each with individual volume control, and the unit may be 
used with o stereo preamplifier, for 2-18 watt stereo channels, or, at the flick 
of @ switch, os a fine 36-watt monaural amplifier—or, it desired, it may be 
used as 2 seporcte monaural |18-watt amplifiers! CONTROLS include 2 input 
volume controls, channel Reverse switch (AB-BA), Monaural-Stereo switch, 
DUAL OUTPUT IMPEDANCES are: 4, 8, 16 and 32 ohms permitting parallel 
(meonaure!l) operation of 2 speaker systems of up to 15 ohms. INPUT SENSI- 
TIVITY is 0.45 volts per channel for full output. TUBES are 2-6AN8, 4-7189; 
GZ-34 rectifier. SIZE 9-3/16” d (10-9/16” with controls) x 5%” hx 13%” w. 
Supplied complete with perforated metal cage, all necessary parts and de- 
toiled instructions. Shpg. wt., 22 Ibs 

KT-310 Stereo Power Amplifier Kit 

LA-310 Stereo Power Amplifier, Wired 


Net 47.50 
Net 72.50 


4.75 Down 
7.25 Down 


LAFAYETTE RADIO 


NEW YORK, N. Y 
100 6th Ave 
WOrth 6-S5300 


BOSTON, MASS 
[BLOM of -tel-1a-1 i; 
imi @lelel-lge mr a-t.1@) 


542 €E 


160 


BRONX, N. Y 
Fordham Rd 
FOrdham 7-8813 


oe 4 ion: 


" LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 


Solves Every Stereo/Monaural Control Problem! 


@ UNIQUE STEREO & MONAURAL CONTROL FEATURES 

@ AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 3d 
CHANNEL OUTPUT & COSS-CHANNEL FEED 

@ PRECISE ““ BALANCING SYSTEM 

@ RESPONSE 5-40,000 CPS + 1 DB 

@ 6 CONCENTRIC FRONT PANEL CONTROLS 


A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. 


Provides such unusual features as a Bridge Control, for variable cross-channel 
signal feed for elimination of *‘ping-pong’’ (ex separation) effects. 
Also has full input mixing of monaural program sources, specia! ‘nul!’ stereo 
balanci and librating system. 24 equalization positions, o!!-concentric 
controls, rumble and scratch filters, loudness switch, Clutch type volume con- 
trols for balancing or as 1 Master Volume Control. Has nel reverse, elec- 
tronic phasing, input level controls. Sensitivity 2.2 millivolts for ) volt out. 
Dual low-impedance outputs (plate followers), 1500 ohms. Response 5-40,000 
cps + 1 db. Less than .03% 1M distortion. Uses 7 new 7025 low-noise dual 
- Shpg. wt., 16 tbs. Complete with printed 
Ane. - ao 


i , all 
LAFAYETTE KT. itereo Preamplifier kit ........ 7.95 Down 
LAFAYETTE LA-600—Stereo Preamplifier, Wired....13.45 Down....Net 134.50 








my 
3 


Ais age 


LAFAYETTE STEREO TUNER KIT 
The Most Flexible Tuner Ever Designed 


@ Multiplex Output for New Stereo FM 
@ 11 Tubes (including 4 dual-purpose) + Tuning Eye + 
Selenium rectifier Provide 17 Tube Performance @ Pre- 
aligned IF’s @ Tuned Cascode FM @ Dual Cathode Follower 
Output 


More than a year of h, planning and engi ing went into the making 
of the Lafayette Stereo Tuner. FM specifications include grounded-grid triode 
low noise front end with triode mixer, double-tuned dual limiters with Foster- 
Seeley discriminator, less than 1% harmonic distortion, frequency response 
20-20,000 cps = Ye db, full 200 kc bandwidth and sensitivity of 2 microvolts 
for 30 db quieting with full limiting at one microvolt. 

he AM and FM sections are separately tuned, each with a separate 3-gang 
tuning condenser, separate flywheel tuning and separate volume contro! for 
proper balancing when used for stereo programs. Simplified tuning is provided 
by magic eye. Automatic frequency control ‘‘locks in’’ FM signal permanently. 
Twe separate printed circuit boards make construction and wiring simple, even 
for such a complex unit. Complete kit includes all parts and metal cover, a 
step-by-step instruction manual, schematic and pictorial diagrams. Size is 13%” 
Wx 10%” Dx 4%” H. Shpg. wt., 22 Ibs. 

KT-500 ............. OS eae ean Net 74,50 
LT-50 Same as above, completely factory wired and tested. 

12.45 Down i Net 124.50 








165-08 LIBERTY AVE., JAMAICA 33, N.Y. 
AXtell 1-7000 


NEWARK, N. J 
24 Central Ave 
MArket 2-1661 


ee ON hd | od On 
139 W. 2nd St. 
, PLainfield 6-4718 
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COMPONENTS 


‘ LAFAYETTE LA-250 50-WATT STEREO AMPLIFIER 
GARRARD RC121/11 STEREO CHANGER . . . .. 
NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE . 
LAFAYETTE PK-111 WOOD CHANGER BASE . . . 





(OPTIONAL) 
LAFAYETTE 
ELIPTOFLEX 

SERIES 


GARRARD 
act21/11 


2-LAFAYETTE SK-58 FAMOUS FREE EDGE 
12” COAXIAL SPEAKERS at 29.50... ... 


59.00 


248.55 


Regular Catalog Price 


YOUR GUARANTEED BEST STEREO SYSTEM BUY! 


This superb system will add a new dimension in living 
to your home with all the excitement and realism of a 
live concert. The new Lafayette LA-250 50-watt stereo 
amplifier (25 watts each channel) forms the heart of this 
outstanding stereo hi-fi phonograph music system—the fea- 
tures, versatility and advanced circuitry of this unit are 
second to mone—all the necessary inputs and outputs are 
provided if you wish to add stereo tape and stereo FM/ 
AM later. A unique blend contro! allows continuously 
variable channel separation—from full monaural to full 
stereo. Also included is the famous Garrard RC121/11 
intermix 4-speed automatic record changer with full man- 
val or automatic operation supplied with your choice of 
stereo cartridges—the new GE VR-22 (.7 mil) diamond 
stereo cartridge, Pickering 371.7D (.7 mil) diamond 
stereo cartridge, Shure M7D (.7 mil) diamond stereo car- 
tridge or the new Electro-Voice 31MD7 (.7 mil) diamond 
stereo cartridge. Supplied with the Lafayette PK-111 
wood base cut for the RC121 in your choice of finishes. 
These tstanding comp ts are coupled with the 2- 





YOU SAVE 44.05 


famous free-edge Lafayette SK-58 12” Coaxial speckers 
with built-in crossover network and brilliance level con- 
trol. System supplied with plugs, cables and simple in- 
structions. Shpg. Wt., 67 Ibs. 


HI-Fi STEREO PHONO SYSTEM with choice of 
cartridge and mahogany, walnut or blond changer bose 
(please specify). 

HF-681. : 17.45 Down Net 174.50 

Same as HF-681, but vith 2-Lafayette Eliptoflex 
Series Bookshelf Enclosures (please specify finish.) Shpg. 
Wt., 143 Ibs. 
HF-683. 22.99 Down Net 229.95 

STEREO AM-FM-PHONO SYSTEM: Some as HF- 
681 but including the new Lafayette LT-50 stereo tuner. 
Shpg. Wt., 85 Ibs 


28.75 Down Net 287.50 


Unquestionable Economy-Ele 


6-WATT INTEGRATED 
STEREO AMPLIFIER KIT 


NEW! 


KT-236 


IN KIT FORM 


52.50 


@ 36 - WATTS MONAURALLY - 18 - WATTS PER CHANNEL 
@ FREQUENCY RESPONSE 15-30,000 CPS + 1 DB. 

@ UNIQUE “BLEND” CONTROL 

@ CONCENTRIC CLUTCH - OPERATED VOLUME CONTROL 

@ DUAL CONCENTRIC BASS AND TREBLE CONTROLS. 

@ 4 - EL84 TUBES IN PUSH PULL. 


An outstanding achievement in kit engineering . . . This exciting new 
kit combines dual preamplifiers and dual 18 watt power omplifiers 
compact chassis. It's complete versatility allows connecting both stereo 
monophonic sources permanently, with instant selection provided by the turn 
of a switch. Conirols include an amazing new ‘‘Blend’’ control which pro- 
vides continuously variable channel separation from full mondphenic to full 
stereo, thus insuring the correct degree of stereo separation for individual 
listening tastes and room acoustics. Additional features are: Concentric 
clutch-operated volume control for independent or simultaneous level 
ments of both channels; Dual concentric bass and treble controls furnish 4 
independent tonal adjustments; Selector Switch provides for Aux, Tuner and 
Phono. Dual output impedancet are: 8 and 16 ohms. Harmonic distortion is 
less than 0.15% at normal listening level. IM distortion is less than .3%,. 
Hum and noise 70 db below rated output. Complete with cage, legs and 
detailed instructions. Shpg. wt., 24 Ibs. 

Net 52.50 


KT-236 Stereo Amplifier Kit 5.25 Down 


MONEY-BACK GUARANTEE 


Lafayette Kits are exclusive products of La- 
fayette Electronics. Each Lafayette Kit must 
meet or exceed its published specifications, or 


your money is refunded in full. CARD 


CATALOG 


AND PASTE 
ON POST 


DELUXE 70 


KT-400 


IN KIT FORM 


69.50 
LA-70 


COMPLETELY WIRED 


‘94.50 


@ CONSERVATIVELY RATED AT 70 WATTS 

@ INVERSE FEEDBACK 

@ VARIABLE DAMPING 

@ METERED BALANCE AND BIAS ADJUST CONTROLS 
@ AVAILABLE IN KIT AND WIRED FORM 


Here’s ultra-stability in a 70 watt basic power amplifier employing highest 
quality components conservatively rated to insure performance long life. 
Features matched pair KT 88's and wire range linear Chicage output trons- 
former, variable damping control, meter for bias and balance end gold finish 
chassis. Frequency response 10-100,000 cps + 1 db. Hum and noise 90 db 
below full output. IM distortion less than 1%% at 70 watts, less than 0.3% 
below 30 watts. Harmonic distortion less than 2% oat 70 watts from 20 to 
20;000 cps + 1 db. Output impedance 4, 8 and 16 ohms. Handsome decorative 
cage perforated for proper ventilation. Size 14% x 10 x 7%” including coge 
and knobs. Shpg wt., 40 Ibs. 


KT-400—In Kit Form 
LA-70—Completely Wired 


Net 69.50 
Net 94.50 
IER AY 


| LAFAYETTE RADIO wame. ae ‘ 
P.O. BOX 222 

JAMAICA 31, WN. Y. 
DEPT. JK-9 


6.95 Down 
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BARRY a The book is nonmathematical and 
eLeconr. UBE HQS. INDUSTRIAL . cise. 


1 Actual photos of moving particles, 
WRITE FOR FREE TUBE ORDER LISTS thumbnail sketches and _ photos 
famous physicists, atomic charts 
7.5 KVA Isolation Transformer Pri: 115/or “ > 4 
2°30 CPS w 0% taps. Sec: 115/1/60 CPS diagrams are contained. It is 
RVA. OT les $500 80. Unused @ $1deee mended for laymen who want 


Crystal ear phone for transistor and personal modern theories, and will surpris¢ 


porns or inser =Geerd a y sti sliev at the subject 
. = Rg ne i; onan ta at Se 0 LINEAR NETWORK ANALYSIS, by Sunda- who still be lie ve that ma “ e¢ 
Scintillation Counter | Brand new ri artons ram Seshu and Norman Balabanian. John not be understood without higher m: 
$245.00. Pi gael $49 95. ie ies saaen aoe Wiley & Sons Inc., 440 Fourth Ave... New —/Q 
in usual Geig er York 16, N. Y. 6 x 9 in., 571 pp. $11.75. 
scenic tanimacAiateatetlineet: The material in this book is used as ADDITIONAL 1959 TELEVISION SERV- 
ope " Y T.: 
Sesh Uaicaieiaian Ree Wan: 40. anette tuk a graduate course at Syracuse Univer- ICING INFORMATION (Vol. TV-16). 
attach to 110 VAC or DC line. When power fails, sity. From basic Kirchhoff’s laws, it Compiled by M. N. Beitman. Supreme 
a ee ne : em ; ae advanced study of Publications, 1760 Balsam Rd.. Highland 
pnd gyn proceeds into the advanced study of p54 ‘iu gy x 10% in. 192 pp. $3.00 

Wepoeans Wie, S50 Kh. Eel © VER le active and passive networks. It treats pees igh he ari 
a % : : ape . steady A compilation of manufacturers’ sche 
Electro-Voice Xtal Mike. Model 915. Brand new/ time and frequency responses, steady- : Set wks lata. volt: 

mfrs, carton $4.95 matic diagrams, alignment data, voltage 
Acorn Socket @ .15¢ each and resistance charts, dial-stringing dia 


in state and transient, analysis and syn- 
Five-Way Binding Posts. 22¢ each (red or black thesis. rams, test waveforn nd other se? 
a = (ree oF Gunes . ‘i ‘ams, test waveforms and other se} 
pecit A good background of math is as- & f ’ ti . + 500 TY 
. 4 "me cover y aroun t 
re ae eS oe 2 Srenternes, New. 95¢ (3 sumed, but the index reviews complex in orm on lel pie eee 109 
50. W2EV SSB, 10 for $7 . ‘eceliver models anc cnassis inciuaing 
variables and LaPlace transforms. T° : appa , 
7 Mike. Brand new. Sealed package. Only $4.95 : bes remote controls—of 15 brands. 
seni Line—$2.89/100 Ft. RG59/U—4¢/Ft. Matrices and topology are covered 
T der $179.95. Broch lable briefly in the text. Examples and prob- 
cP neT '¢ GauanA amen me : ' MAN'S WORLD OF SOUND, by John R. 
CLOSED-CIRCUIT TV CAMERA NEW. Bro lems appear often.—/Q ! ) 
chure ava Pierce and Edward E. David. Doubleday 
; 1 1 
117 V. @ 4 ‘rs . o e ° 2 2 
Freed rues peewne Bg i / Vv. @ 60 ¢ Ps ATOMIC AGE PHYSICS, by Henry Semat R Co ’ Inc . Garden City, N.Y. 5 x 8 


atu a(3) 63 ¥. @ 10 ampa; (6) 63 V. @ 1S and Harvey E. White. Rinehart & Co., '"- a On ™ on . 
ht each xf 12 Ibs Price $2.50 each Inc., 232 Madison Ave., New York 16, There has been a strong tendency, i! 
Shoomaurte Capacitor Special. 4 times 20 Mfd @ N. Y. 54x 8 in. 230 PP. $2. the vast number of recent books on 
ee : ite This introduction to physics is the sound, to begin at the microphone and 
pn gg th timing, repeat eveling, clea: handbook for NBC’s “Continental end at the speaker. But, as the last link 
ee Cn en ere ee Classroom,” a recent TV course. The in the audio chain is without doubt the 
$5.00 each (10 for $4.00 each) first part describes atom structure; the ears and brain of the hearer, so the 
het By gy S Brand ee ee a second part covers the nucleus. Topics source of much of the most important 
Dp. Trice 48¢ each (ten for 92.68, one hundred for like solid state, radioactivity, X-rays, of our sound is the vocal equipment of 
175 KC IF Transformer @ 50¢ each fission and fusion are clearly explained. the speaker (or singer). 
= Ste Pilate Cap fits other similar tubes. —— _ 


Special GE Auto Lamps 6.3 Volts. Orig. packing 


9 é ah ee ons Pesitien Heavy-Duty Ceramic | S E RVI C E RA 8) | 0 rs | n d TV 


Switch W/Knob @ $ —_ | ae 
Precision ES-500A Wide Renee 5” Scope @ $125.00 i a br Tp D 
10 KV Heavy-Duty Test Leads. ICAZ a @ Pip / “Arp : 
VTVM Signal Tracer Probe, ICA #4310....@ $1.75 Radio 
002 Mfd Mica Capacitor @ 12,500 Vor. Paya HAN D LE M 0 f°) E J 0 BS oR RE ie / 

| 4) j 


APR-5A UHF Revr. 1000 to 6100 Mes. 115 Vac 


60 cps. operation. Lab tested O.K. Special $45. MAKE iehiad MONEY 
seen nag Giant Split Stator. Dual 150 Mmf. 

Capacitor .3 acing with built-in right-angle 
precision wor ear drive in center of unit, allow- 
ing capaci » be installed parallel to panel 


Brand new, boxed $19.50 TIME and know-how are your two 
G.E. Power Supply Input: 115 VAC @ 60 CPS. best servicing tools. Are you making 


cian, task panel Seanad’ come Gelclaal"oamme the most of them? These two 
$24.8 ith ce tT Gernsback Library books show you RAPID TV REPAIR — 6/1 Book No. 60 
Heavy-Duty SPDT Knife Switch $1.00 
iis ailiteme, ‘t5h Wak ab ean eee, te how. Now spot hundreds of tough RAPID RADIO REPAIR — G/L Book No. 78 
-ntleg- nh athe a a epeonat orn o TV and radio troubles in seconds. Fix By G. Warren Heath 
wd, na ecaheee aaa ce Gee pee them in minutes. With these handy Paper covered editions $2.90 ea 
~y t 2,43, 5 KC, eet see te ae rt to listings of —— Deluxe hard-cover editions $4.60 ea 
G. E. Pyranol. .2 Mfd. @ 10 KV Capacitor 4 | roubles and cures you can tame 
Triplett 0 to 300 van [10K ¢ aaa te the toughest “dog.” Complete, SEE YOUR DISTRIBUTOR OR 
te ee oo ee Se VAC Mae, cross-referenced where necessary. Mail this coupon today 
SiGe aiaeen one on cc Hundreds of helpful photos, schematics,  -}—-——-—-———————————4 
Boxed. Simpson, W/hardware..... $3.98 and troubleshooting charts. Be the GERNSBACK LIBRARY INC., Dept. 119 
Heinemann Circuit Breaker. 230/115 AC Volts most successful technician in your 154 West 14th St. 
New York 11, N. Y. 





Trips @ 10/20 Amps respectively. Ne Boxec : 

" a ee ee neighborhood—keep these two books 
Strobe Light Unit. 1 seful for. Airports/Photog on your workbench. Watch your 
iphers sible miles in bright daylight. Super 


buy at only $29.00, with instruction book. (Write servicing time speed up and 


-& - Please send me the books 
set ‘oeuel eine te your income climb! Get your copies today. 


@ Jennings “U"’ Variable Vacuum Capacitor—50 to renee — 
250 MMF @ 15 KV. New $69.00 


I 

l 

| 

| 

| 

I 

@ Medium Diheptal C.R. Socket—2%” diam... $1.00 OTHER HELPFUL G/L BOOKS . No. 60 (j hard cover (C paper cover 

All prices F.O.B. N.Y.C. Specify method of ship- Paper cover editions No. 78 (j hard cover ] paper cover 

for cost of mdse. only. Receiving. Tubes guaren: 2 ee os §o% o7 Oof% OR 

teed 90 days—Special purpose & Xmtg. tubes } > Guide to Mobile Radio $2.85 | Oj oa Ld 

guaranteed 30 days. Phone: WAlker 5-7000. .76 Servicing Transistor Radios $2.90 0s O86 O& 259 

Oscilloscope Techniques $2.90 Ie 
| please print 
I 
Ici 


B ELECTRONICS . TV and Radio Tube Troubles $2.90 
ARRY CORP. "65. Servicing Color TV $2.90 
Tv—It’s a Cinch $2.90 
Servicing Record Changers $2.90 


512 Broadway, Dept. RE-11, New York 12, N.Y. 
Zone State 
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SCHOOL 
DIRECTORY 


thie EgeceincoAZge 


Be a ‘‘key’’ man. Learn how to send 
and receive messages in International 
code. Communicate with opera- 
tors around the globe. Learn at home 
guickly through famous Candler System 
Jsed by best operators. Qualify for 
Amateu, ar Commercial License. Write 
for FRE 
NOLER aren co. 
Dpt 3-M, ‘Be 9226, Denver20,Col.USA 


ELECTRONICS (GC, 
ee IN 27 MONTHS 


Prepare 
- ENGINEERING DEGREE 
tunities in 
ct En Mathematics 
cal Engineering, advanced Radio Theory anc 
8.E (36 mo.): Pt al, Chemical, Civil 
Mechanical, Metallurgical Eng 
Chem Physics paratory courses 
G.I approved , dorms, gym 
March une, Sept Keeping pace with progress. 


INDIANA TECHNICAL COLLEGE 


1511 E. Washington Boulevard, Fort Wayne 2, Indiana 


‘GET INTO 
ELECTRONICS 


training success 
pe chinic fans, field engineers 3) pectal- 
ists in communications eulded mis- 
siles, computers, radar and automation. 
Basic and advanced courses in theory 
and laboratory. Assoc degree in elec- 
tronics in 29 mos. B.S 
engineering obtainable 
credited G.I. approved. 


leads to 


in — 
ECPD 

Graduates in 
of electr ee wit - major 

Start Febru September, 


Hi L a Se wool ceadeate 
Catalog 


VALPARAISO TECHNICAL 
INSTITUTE 


Valparaiso, 


all branches 
companies. 


Dept. Cc Indiana 








LEARN 
RADAR MICROWAVES 
COMPUTERS—TRANSMITTERS 
CODE € TV fe RADIO 
Phila. Wireless Technical Institute 
1533 Pine St. Philadelphia 2, Penna. 
A Non-Profit Corp. Founded in 1908 
Write for free Catalog to Dept. R11-59 


LEARN THE SHORT-CUTS 


Professional 


TELEVISION 
All-Practice 


TRAINING 


Jump your earnings fixing black-and-white and color sets. 
Get into the top-pay bracket. NRI’s concentrated spare time, 
low-cost training can do it for you. You'll fix sets faster, easier. 
Special course for Radio and TV servicemen — not for 
beginners. Full information free. Mail coupon now: 
NATIONAL RADIO INSTITUTE, Dept.9M FT, Wash. 16, D.C. 

NATIONAL RADIO INSTITUTE 

Dept.9MFT, Washington 16, D. C. | 


Without cost or obligation send me facts about your | 
Professional All-Practice TV Course. 














Name 





ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
eee aa eee 


NOVEMBER, 1959 





ENGINEERING COURSES 


Option Ctovnenies or Power 
Mechanical, Civil & Physics 
Also in Liberal Arts & Business 
Administration 
presented through 


HOME STUDY 
Resident Classes Aliso 
Available if Desired 

PACIFIC INTERNATIONAL 

COLLEGE OF ARTS 

& SCIENCES 


Primarily a correspondence 
schoo 


PACIFIC 


INTERNATIONAL 
c.A.s 





5719 G, Santa Monica Bivd., Hollywood 38, Calif. 








= | NEALITE YOUR DREAM 


| 


Become a graduate Electronics 
Share rewards awaiting college 
higher income, rapid 
portant firms interview 
larly. 


Engineer. 
men 
advancement. Im- 


seniors here regu- 


Electrical Engineer in 27 Months 


B.S. degree in Electrical (Electronics or Power 
major), Mechanical, Civil, Chemical, Aeronau- 
tical Engineering. Jn 36 Months a B.S. in Busi- 
ness Administration (General Business, Account- 
ing, Motor Transport Management majors). For 
earnest, capable students. Small classes. More 
professional class hours. Mature students. Well- 
equipped labs. Modest costs. Veteran approved. 
Year-round operation. Enter Jan., Mar., June, 
Sept. Write J. G. McCarthy, Director 
Admissions, for Catalog and “Your 
Career” Book 


tidal TRI-STATE COLLEGE 


24119 College Ave. ___ Angola, Ind. 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


TELEVISION SERVICING 
BLACK & WHITE—COLOR 








APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 
BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


BALTIMORE TECHWICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 








EARN MORE IN ELECTRONICS 


thru Home Study 


10 Week Courses in: 
Basic Electronics 
Amplifiers 
Transistors 
Microwaves 
Electronic Tubes 

SEND FOR FREE 

with 


work 


CATALOG of correspondence 
personal recorded 
on each lesson by 


TRAINING FOR MEN 

HOW, WHO WANT TO KNOW 
PACIFIC INSTITUTE 
OF TECHNOLOGY 


540 S. HILL AVE., PASADENA, CALIF. 


courses 
your 


analysis of 
structor 
WITH KNOW- 
WHY 


your i? 











prepare for your career in 


ELECTRICAL 
ENGINEERING 


ELECTRONICS 
COMPUTERS 
RADIO-TV 


At MSOE, you can equip 
yourself for a career 

in many exciting, grow- 
ing fields: MISSILES 
RADAR © AUTOMATION 
RESEARCH © DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS © ROCKETRY 


When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Under 

a faculty of specialists, 
you gain a sound 
technical education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates} 
are in great demand 
and highly accepted by ; 
industries nationally. 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country 
— some fresh out of 
high school or prep 
school, others in their 
twenties— veterans and 
non-veterans 

You can start school in any one of 
four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a 
Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3-month 
preparatory course also is available. 


FREE CAREER BOOKLET! 
Pecsoe in vous If you're interested in any 
a2. phase of electronics, radio or 
“eri nial television, be sure to look 
ye into the programs of study 
i» offered by the Milwaukee 
School of Engineering. Just 

. mail the coupon. 

















MILWAUKEE SCHOOL: 
OF ENGINEERING 


Dept.RE-1159,1025 N. Milwaukee St, 
Milwaukee, Wisconsin 
Please send FREE 
interested in 
() Electronics 
[] Electrical Power 

Mechanical Engineering 

F EASE PRINT 


Career Booklet. I'm 
Electrical Engineering; 
] Computers 


] Radio-TV 
Name. Age 
Address. 

City State 


(C0 I'm eligible for veterans education benefits. § 
MS-123 § 
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how to set up a profitable spare 
business. Many earn while they learn. 
by 


average 

So is a 
then 
correct 


training shows, step, ho 
appliances work; 
fix, replace, re-assemble 
445 pages, 121 pictures) 
pro” in business 28 years. 
necessary 


step 
how 
Expert instructic 
guides you. Pr 


A Good Living— 


Simple cours 


appli- 


re 


businesses 


e 
ly 


or full- 


w 


to spot trouble 


mn 
e- 


No previous 


in Guse Times or Bad 


yr life 
yression- proof 


Fully 


busines 
) shown in 

1 volume 
practices 
rofitable bu 
e from spare 
tto charg 
» get ne 


Same 








Covers All d ven 
Home Applianes 


thousands successfull 


10-Day FREE 
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Buys You an 
Acoustic-Designed 
12” Bookshelf 
Enclosure Kit 


—— 





For those of you who need an added enclosure 
for stereo, or an extension speaker system, or 
just a space-saver that gives you good sound 
reproduction—at the lowest price available 
anywhere — you can't miss with this Model 
One enclosure kit from Homewood Industries. 
Here’s a company that’s been building furni- 
ture kits for years and knows how to build 
value into a kit—and still make it easy to do, 
Here's what $11.90 buys— 

“A bass-reflex baffle that takes a 12” speaker 
or an 8” speaker. 

* A %” plywood enclosure with a four-sided 
natural veneer finish for horizontal or verti- 
cal use. 

« A custom-furniture corner design that leaves 
no end-plys visible. 

Price: 11.90 in birch 
15.90 in wainut 





FROM ONE WHO LEARNED 


This enlargement shows a diamond- 
chip needle sent us by a disappointed 
user, who learned all diamond 
needles are not O.K. Shows what 
happens if a heat bubble forms 
when a chip is welded on. Can’t 
happen with a Duotone Needle that 
uses only the whole diamond set 

deep in the metal shank. 


Insist on Duotone. 
Be sure. Duotone’s 
whole diamond 
can’t break off. 


DUOTONE DIAMOND NEEDLE 


“that remembers” 
Keyport, WN. J. 
In Canada: Chas. W. Pointon, Ltd., Toronto 











Look For The 
December Issue of 
RADIO-ELECTRONICS 
On Sale Nov. 26 








if the need is for some- 
thing bigger try the Model 
Two. Its 4/2 feet of baffle 
area gives you quality re- 
production in combination 
with a 12” speaker. Brass- 
ferruled legs give it a 
clean, modern appearance. 
Meets the highest Home- 
wood standards. 


29" H (with legs), a W, 12'/2” D. 25 Ibs. 
rice: 17.95 in birch 





All you need to build is a Hammer-Screwdriver— 
and 30 minutes! That's how easy it is with a 
Homewood design. 


Satisfaction Guaranteed or your money back in 
ten days. Send check or money order (no COD's). 
Freight collect. 


26 Court “pe Brooklyn 1, N.Y. 

Please send m 

() Model One Bookshelf Enclosure 
(Birch Walnut 

[] Model Two Enclosure 

My check (] or money-order 

| is enclosed. 


) Homewood Catalog 


Name. 
Address... aaa 
City.. Zone State = 
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NEW BOOKS (Continued) 


A book such as this one, that fills the 
gap in the literature, all the 
welcome. It is refreshing to find that a 
chapter entitled “‘The Source” discusses 
the human vocal organs, and that it 
followed by six more chapters dealing 
with human speech and hearing. The 
next three cover sound as it is received 
by the human equipment (“With the 
Speed of Thought, Intelligibility, Qual 
ity and Fidelity”). Five other chapters 
are divided between introductory 
terial and descriptions of communica 
tion, automata and “talking machines” 
(such as the Voder). The authors close 
with a chapter appealing for 
amateur scientists in the fields of speech 
and hearing, audio and acoustics.—F'S 
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RADIOTELEPHONE LICENSE MANUAL 
(2nd Edition), by Woodrow Smith. Editors 
and Engineers, Summerland, Calif. 6 x 9'/2 
in. 188 pp. $5. 

A question-and-answer type study 
guide for use in preparing for examina 
tions for commercial radiotelephone 
operators’ licenses. Questions are typi 
cal of those asked in Elements I, II, 
III and IV of FCC examinations. An 
swers are given in considerable detail! 
and illustrated with diagrams where 
necessary to insure that the reader fully 
understands the problem and will be 
able to answer others of similar context 
and different phraseology. A 26-page 
appendix contains useful electronic for 
mulas and a section covering the 
mathematical operations needed in sol\ 
ing problems given in a typical exam 
—RFS END 
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HUGO GERNSBACK, Founder 


Modern Electrics 
Wireless Association of 
Electrical Experimenter 
Radio News 

Science & Invention 
Television 1927 
Radio-Craft 1929 
Short-Wave Craft 1930 
Television News 1931 
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Some larger libraries still have 
on file for interested readers 


copies of Modern Electrics 


In November, 1909, 
A New Condenser, 
respondent. 
Ether of Space, by F. E. D’Humy. 
A Variable Mica Condenser for 
tors, by H. W. Secor. 
Wave Form Apparatus, by A. 
lowe. 
Storing Wireless Energy. 
Telephotographie. 
Novel Transmitter. 
Wireless Waves Made 
Wireless Instruments During the Hud 
son-Fulton Celebration, by A. C 
Austin, Jr. 
Communication Chart. 
Transmitting Condenser, 
Guptill. 
Improved Tuning Coil. 
A Simple Detector, by Jacob Landau. 


Modern Electrics 


by the Brussels Co1 


Detex 
C. 


Mai 


Visible. 


by Forrest P. 
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DIFILM 


600 VD.C 


BLACK BEAUTY 


CAPACITOR 


BEAT HEAT AND HUMIDITY 


New DIFILM Black Beauty Capacitors lead the way in 
tubulars! The operating temperature range of these 
new Capacitors goes up to 105 C (221 F) without volt- 
age derating. Capacitance tolerance is held to 10%.* 
e The new dual dielectric used in DIFILM Capac- 
itors combines the proven long life of paper capacitors 
with the effective moisture resistance of polyester 
plastic film capacitors ...to give you performance 
that can’t be beat. 


» Here’s the kind of performance you can expect from 
DIFILM: very high insulation resistance, low power 
factor, moderate capacitance change with temperature, 


The major capacitor improvements come from 


excellent retrace under temperature cycling, and supe- 
rior long-term stability ... l/l at regular prices! 


e This high performance is fully protected by HCX®, 
an exclusive Sprague hydrocarbon material which 
impregnates the windings, filling all voids and pin- 
holes before it polymerizes. The result is a solid rock- 
hard capacitor section. These capacitors are further 
protected by an outer molding of humidity-resistant, 
non-flammable phenolic. 


For complete technical information on DIFILM Black 
Beauty Capacitors, write for Bulletin M-759 to Sprague 
Products Company, 81 Marshall St., North Adams, Mass. 
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world’s largest capacitor manujacturer 
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You should know there 1s something better. 


ie tee STEREO 


pC cALAX Yo 


SATELLITE vou SYSTEM 


hy OQ ; 
Abonse ti 


The ultimate space-solving 
speaker system for panoramic 


31a -tome-folelale Milam dal-Malelaal -) 


“Shown against a background 
~ ofthe Afidromeda Galaxy 


- wy 
You've never seen a stereo spéaker system like this... 
an inspired merging of function with decor . -. that takes 
less than a square foot of floor space (or can be off- the-floor® 
entirely)... yet gives you big speaker dual 3-way 
system performance with wide panoramic stereo sound for an 
entirely new listenjng thrill! For living room, or any room in your 
home ... Jensen Galaxy is the most liveable steréo 
speaker system ever. -You'll want to find out about Galaxy. 
Brochure GY is free on request. 


aR a 


j , 


II®@BUL] MANUFACTURING COMPANY: 

< J) , 6601 South Laramie Avenue, Chicago 3B, Ilinois 

Fie of The Muter Company / 'n Canada: J R. Longstaffe Co., Ltd., Toronto 7 
In Mexico: Radios Y Television, S.A., Mexico, D. F. 
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AVOID CALLBACKS 


How to keep your profits from going to the dogs”! 


DUE TO PREMATURE 


TUBE FAILURE... 


...when you replace a defective horizontal output 


tube check operating cathode current. 





Premature horizontal output tube ("H.O.1 
failure can be caused by excessive cathode cur 
rent—higher than recommended by the manufa 
turer—due to misadjustment or defective con 
ponents in the horizontal output stage. When 
ever you replace the "H.O.T’, protect 
profits with these precautions: (1) measure 
"H.O.TY cathode current; (2 
the trouble and fix it; and (3 
Drive, Width, and Linearity. 
Keep your hard-earned profits to yourself 
Take time to check “H.O.T 
And, do as most successful service technicians 
do: always replace defective horizontal output 
tubes with power-to-spare RCA tubes. They 
off in fewer callbacks, finer reputation 
bigger profits. 


(TR) RADIO CORPORATION 


ey, Electron Tube Division 


if excessive, fin 


adjust Horizont 


cathode current 


RCA-6DQ6-A—typical of RCA's ex 
cellent tube quality. Mount struc- 
ture is designed to give maximum 
heat dissipation, prevent ‘‘hot 
spots’ on the plate, allow cooler 
operation of the grids—help cut 
callbacks! Available at your RCA 
Tube Distributor 


OF AMERICA 


Harrison, WN. J. 





4 SIMPLE WAYS TO 
MEASURE “H.O.T.” CURRENT 





oy, 
; ; 
\ a 




















MILLIAMMETER 
(0-500 ma. range) 





mrad 

\ Breck 
Disconnect cathode circuit at the “H.O.T.” 
socket. Connect 0.47 uf capacitor and dc 
milliammeter as shown. 


Nartleryy 


MILLIAMMETER 
(0-500 ma. range) 























If “H.O.T.” circuit has bypassed cathode- 
bias resistor, connect millliammeter as shown. 


Remove 
al ey H.OT 
4 
“is Fuse 


MILLIAMMETER 
(0-500 ma range) 
B+ 

Remove “H.O.T.” circuit fuse. Connect meter 
across fuse holder as shown. Indicated cur- 
rent will be slightly higher than actual cath- 
ode current because it includes boosted “B” 
current to vertical oscillator and/or other 
circuits. 


lng, 
. \ ; \U 


VOM-VTVM 


(15V or 50V 
range) 

















Measure dc-voltage across “H.O.T.” cath- 
ode-bias resistor. Voltage should not exceed 
value shown in service data for the set. Com- 
pute cathode current by dividing the voltage 
by the resistance. 





TYPICAL RCA “H.O.T."' TYPES AND MAX.4 
DC CATHODE CURRENT (MILLIAMPERES) 


6AU5-GT 110 

6AV5-GA 110 

*6AV5-GT 110 

*6BG6-G 110 

6BG6-GA 110 

*6BQ6-GT 110 

6BQ6-GTB/6CU6 112. 

200 

220 

200 

200 

285 

140 

-G 110 
12BQ6-GTB/1 2CU6 112.5 

12DQ6-A 140 
17BQ6-GTB 112.5 

17DQ6-A 140 

*19BG6-G 110 

19BG6-GA 110 

*25BQ6-GT 110 
25BQ6-GTB/25CU6 112.5 

25CD6-GA 200 

25CD6-GB 200 

25DN6 200 














*Discontinued RCA Type—Replaced by RCA ‘'A"’ 
or double-branded version. 

AValues shown ore measured with the receiver 
operating at a line voltage of 117 volts, 60 cycles. 





